dj wifrtt 4_Ja) jjLajlJ) Ajjj) 

4_ula jl\ AjjjjII a jl Jj 


^juojAaII L_jIj£JI (JjJjLoJ (J 


AjUjJaij ^ajlc- 

isji m ^ui\ o* fc*-n 


Creer Par: Lotphilosophie 



jjjU : JjVI JLa-JI 

(jjjjjJI <-uSjj 


: ^jl- £l\ 


:1 >*131 

. (jjl^ll jl 4jlkll A_^.l^. ^-lljl ^jAVn ^j£.kx> ^^Ja (jjj-«Ail c s.^.j 

1_jaJ .lal jj ^uuij ^Aj Alxiiill (Jj-aJ (J^I^)a 3 ^g-ij Ig aJujS 1 3*j 4_i2k-g_lA o^jx.^-aj CIjLiI^IaII (Jdi^A (jA 

. j^^^iiAl ^)£aU (Ji-A*lujl (JjAJ ^lll iS^S^ ^ ^Ask^All ^3 3«i*Al (^liij 

^ 1c. _3 a^*J jj£ji*AI (J£ til^l^luil Axj (jj^J Aajlall 4 _L^.^a 1I (jjlc- j^JaII ^ LjjHill dAjJ jOjaIj 

. ^A j Aajjj^ll ^3 ^jUII (JLaaIujI 

JLwo— uj! ^gic. Sj3li LiJifLAI l$_a3 ^glll I <c- c 5^ ■^ a IjjA^JI ~*^ c ' -"U^All 4A11A1I <L^.^all 

JIaju— uil l_j <c. j^aII ^3 Lawful! ^j]a"nu‘'i V 1 A*in i jljUujja^ic" - P ls^" ® J jjT^M ^)fLui 

. jl-lbo)jJ^ic. - P ^J^jj C5^ C ’ LS^J AiUall jlua<i£ jjjfllll 

(jl ^ _1*AI £A jjJlSAII (Jl.AJt.luil (jAc- Ia£Jj 33 ^3 Ujj^jll j)A (jjl£}LuAI jjJJ (jjljj]| (jC- liill JlsU JJaIjII (JeLulj 

. j_j£jA*Al jA (_^3l^l ^)£au JIa*U ^Ac- o^pll Ijjj£j]I 

j)J J (jAj__ll Al^ULa <j!>Lk (jA dilAj (jJJj^ll L-AA&jfi (_yay*l 4j^)ja jiirkA ^j!)lAI jjA^ll (Jj-ajlil iiill£ (j^AJ 

.Aaxujll jJ jl-lluj jA^ic- ^aJ^jj jj^Ja <jl.}jj Lajj£jll jl^C-l ^g3 6jLj^]l <—S3jJ 

^_J r-Luj_Hull A_ .AaC. <- Jkb (jjj JJ J jA (^Ail ^aJ^jyi ^llj) (jl l^a3 ^jlajj A-Luaji JLuAllI ^ JJSJ :3 Jljxwll ^^i3 


^ S3 4j^)^a ^3 dl-« L .oJl^. ^]| (J^Lk (jA L—llUall <iic- e_S^)*l Ia 

.^Jjjyi ^"lljj (^gAc. ajii jJC. <akAI ^ua!i AjjjaII J3 S^)ila dj^. AAlav 













^_3 A_ilj (J-L-ajJ La ^Ac. -^LaJC-VL 4\x x^aj^ 0 -ll.la. A^laJ ^ia-la y-»y jl -1 iaLi]| j-a (. . l\L»J \ 4 (Jl jjuil' ^3 

’. JLllI ^_la_Lajl A_XuiJ jl j^<a«a ^ 1 *^ \a\\ (J£-ui . AjLLuJ' aA±ujV 1 
j' fl < i *J jjJ^jl jJ-a jj-aJiLli-a-a j ALatill jl £3 jLali j-a 

j-a j££LJ\ ys jV d&j aLLJ! Ajj^MI j* Jjy\ <k jJi 
_l L jA;\l ^3 a^iiail jlj (JLa*J-uil ^glc. o j^ls Lj jA^'l 

- jj^WI (JLa*Iluil ^Ac. Laj'j j_^^i*AI (JLa*Jjjj| ^A C- jjj)J 
jjjSAll 4Jt >LaV ^aj^Al ^ajjjV' ^lAjj ^aJJ AA^-ali oAa ^^3 

. ^-oii'j Astla!' ^IjjI ^3 AALaY' (JLa*Ilui'j 
j jj£A." 3 j^jJ Aa&S ^JJ jl ±Uu jj£Ac-~|3 ^jjjVI ^lAjj j' 

jjjfli]' AjfcLaY jj] ^gA] A_^.d ^3 j j£j A_AaAI jY Aajji^l' 

. j-aj.\\ *Laj^Ul AlUal' ^Ijjj j jj£A «Al j ^)£joi j-a ojliiixtiY' . nA\l ^£joij 

.AiUall j.l<-a-a£ J)j'A\" jC- (JjJa3-aII ^)£joi c*L/'g'uA Aic. I \j jj£j]' ^3 V] ^ajjj^U' ^Ijj] V 



: 2 ^>j jaIII 

• ARNm dl jj-a-aj (j^ajl >/T\ Q^\*) ^ji] jJ^)-aMI (. 
jiSjjjJI Aj>»£ (jjjjY' AakAI (JA-aJ '<a\n ARN (JiaJ j-a^Y' AaaAl I^Ja^La 
jiLaAl .Isuj (JjY' jiaAl A*j| jjiLjJl c3^J jjj^^' j^LLall (Jj AM' 3*J 
jjJj^)M' A-l-a£ j'^jj LaJJJ *0*0^ £-a ^)-a3ljjJ 1 gj-a^ jY lillfrJ-ujJ ARNlTl Ajjja^ j' ^*n*uj j' .\j<a'M' LA*®J 

•L>*jfl £* 

«.'_1j ^ _3 4-ll-a.aiiui' ^ ^-j' i_$\ a^).u*a3 AjIL oAa ARNlll l^-J 

.^1M1 (j3aJI JjVi -^*-J (j-a^ll ^-a AllLa£ ^-aSLj ^ya dilji <la.~^LLa .(jJJj^)J' 

L_1 A .o'j—Ml ^3 <Jj| jj]' dAjI*-all ^a VHjJ l^Jj^3 ^a^C. i _ g -iC' ^J.ll»Ml ’. 3 (Jljjaili 

.aljj]| ^ jj (Jj3 Ig-X^jj ^\\ ARNm (j-a AxaSJI J yu <Li3 ojji] (jJJj^)M' 

. ARNlTl ^.Id oJLa cJ_5^ (J'^xall ^_j-a AiaLiII A_ill A dllLil' (J'^joill A_a-j!lj -Aj^) ^j^<aj 


: 3 l>j jaIII 

.(JjVI (Jljj-ull AjAV' L>° ^1 *uVn>j' A_lLaC. J] jjAiSI jiJ a!J^' ‘-•■l«J 

.AjjI jjll Ljloji*-all ^3 J_ 9 *J liilj ^jlj ^'Vin.VIJ C_a2)llla.V' Ij-dj ^-ajaij ^jLMI AjjlLa 

. (jjilla-o (_jjc. (j-a ^jl Jj3J A3 Aj (JjLMI 

^aJ A_ilaJI cJ^'^ L)\ ^j-a ^tHiLuUj ^jjjja-Lali ^a^_la (JMad Jj-alMI ^a3 (J'^-^' (J^Lk ^j-a 

.(j-a^il £-a Alixa^ ^yhLij ^-Luoiy' ^J^3a (_j-a_} AjjlLa (j-a ^j (Jj-ajdll ( ^■_ < )laJ' ^j 










; 4 >al3l 

ju*i SlC AjjI jjll dlLaA-aikjj AjjIjjIuiI aIL^. ^ldajJ ^1 <- Q.'ig.j 
A —‘ic (jijjj—ill 4-1—*—*J4J V I—-aiu —SjVl *dc (jjjjjill l_ii£jj c_fi 3 jj ^-* 3 jj oj-alj jj^Ja 

. aj*U*l<al ^21 

Sic. A-utniml dlVl^. lilliA (jl <_$l f jUmJ^II Sic. VfrxSk dunjj L_ljjVI dc C_iSJ^ll S j-al J Ajjdajill 

. ^jiui-al ^)iil Aic (j;J*-a ^dbal ^ C_JJjV! dc t_flSjjll O^-al^ , dll nNH <_pa*J 

<jl <_£l L-ljjV! -lie. C_a3Jjll o^-al^) ^ 1 J«qV 1 .\3«a\*lll Aj^ld (j-a (JjL^J 3 (Jl^uiJI 

O j «l J <j! ^ II dll JaA^Lai! Jjdii .A-lLlal (j^aLoa.1 (Jj l—&3jj dllJ^-al j Igilj Jjaid V 4-lJjVI Sc. C_fi3_£il dll^-ol J 

_ic- (J j JaJ ^jJxji^l^ll Sc. qSjjA\ U-® fJJ^u-al^iil (jC* (jj-®ljjl*-il J C 5 ^*^ ^ (—djVI -lie t —i®Sj3il 

. Gin (jdLa^l QA ^)j£l J^C 
.^>jj-uial^lll A^La. ^3 l&g-l JJJjoiI ^1 A-al_*JI e^clail -iLailll ^clilluU 4 (JI_^joi11 J 


: 5 pjj^jjl 

(j-® ^iiij A-o^^iiilj £-\ >i,iTu»yI _jL*_-o i"nin ^3J ^Jj ^jj^-dll c..■a-l^-.i 

_& Aidjll ^gk A^daj-ttll ALalixuil Jjl LaJ . AUG JpUaj^l S^alj (3^ AD N AllVu l jC dla-iil ~\ 

. ATG Ajj!>\jil jU Ad-uiiluidl ^ic AluAxiiil 

. (J-alSaiLl A 4 xtidubftil AluiLdl ^lc (Jjj^a^kll — 2 

• ARNm aIxAuj (Jj!l®-i — 3 
ARNm ^gic Jjj-a^Ai ^■ Luidu iVI ^.Ij^l —4 
.o^)iiail £3 _^«q JIj.W'iI Scr Ajj!)\j ^jC diaall — 5 

diJ 2k. ^g jil UDliill (jc i c_a3jj oJy*\ j jj^Ja ^3 (jjjj^)2l i_a3 Jk — 6 

. ADN AJLi_^ 2». c L_a3jj a j^»l j di^ls o^)ila lg_i3 









-wwOjJ-l! Cj\S- j ; tq -q- 11 jJl 01 jjjJt 





(jjjjjoll 4uL AiSlxll: AjjIjII SajJI 

(jjjl-<U^1 

: 1 c ’jj yu 

A—.pLal (_pal .aal l^Ua . Ajn,aV 1 (_paLaaVI (j-ajL-aa (J^a ^ U»n^<a\i C_a^)l_*-a]l C_ipajJ l—a.l^-J 

.AlllxlLaJI A-llkaVI ^JaLa^kVl (jJJj Ig-j-U ^JjJajj] A-uiaxlaj Aj.lC.l3 

.lalaJ (_£}la ^j-a A-UJ^a' (jiaLaal Al^li pHi _J A a\*ia<a ^J3 a!D\j ^llilLuilj lj<a\*i\\ ^lxujiJ Aj^ajll ^cjtii (Jpaj — 1 

o^C-lill djLfljpaJ ^Jl (Jj^ajj]| (j£-aJ . J > -all ^3 ^JJ-aVl (_pa-aail olic. d]^>aJJ V (£lll pH 

. pHl j pH ^J-aJ3 Ai^LLa .lie. ^ n.aVI (jJa-aaJI A'iajjii _p Ajlaj (J_ja l^_j]j (Jj-ajjil ^aJ 
7 (j-a ^).n£>J (JSI) |^j>a4-yla pHl LgJ A-bJa^lail Ajnx>Vl ^jlaLaaVl (jl *mYu*iV 1 ^JJ <_£ljj ^Jlll A_j^)lLa ~2 

( 7 (j-a ^^Ac-l) pHi (jjSLiS AjIC-IHI A j1 (jiaLaaVl l-al | 5 J 3 (JJJ ^J3 ^3 Sllc. 

dj_il£ 1_dua i AW>u\l oS^)agJI Ail_ui^ j)JJ A3^L*JI jaij A_Li_uLujI A3^)jt_a c.lij ^3! (JljjoJI C — 3 

pH j)JJ jjalL AiLlc. l^J A_ia_ui]| o j3 . ^jjj^lx-ail L_liaa]l jai S^a^J! dlil£ Lai£> (_£ jiil Aia_ui]| 

—jj-aVl £_pa-aal] pHl A-aj3 .AKtlill djll j Lal£ pHl AJa&i <jc. lilaHjl Lal£ .^ n<al <_pa-aa pHi J 

PjJ Lys jj£j JUlbj (3.2) -k^jll pH (jc. i*i ^j Ala pHi j&\ Lys 

. C ll ^^l l i ^ 1 *iq\ I 

A W joij COO Ac>_j-aaa ^Ac. AjILoi AK >» £jJaj £-a AjUj-all (JjJ-aj ^JJ 47 Aaij-all 3 AAU^JIj Ail«.j.t.aVlj — 4 

■ jj'lKl ^ 4^il^aV' NH3 + 

: 2 t'w >»jJ' 

yi^Vi ^_pa*J t _ 5 3c. AjlaV^ Aljla-a ^j^Li ^jC. RaStOp 0-ali^)J (JLa*Ilujl i _ 5 3c. ^J-atlll ^jj^-ajll L a.^gj 

Rastop f5 jjj jj 4I Alaja Telecharger ^Jj Jo^j .AJaxuall 

■ 1 ^ d A_ladi'^l^ ^^)aVI A_IiLaVl A_L-alaJl A \ u u V I ^3^-a]| ^jliaj V • 

dllijjj^)j djLajix-ail (jjiii 

RaStOp 0-ali^J (JLa*lLaitj 1^4] (Jj-ajoll AlunVl (jc. e^)j-aia-all AjlaVl 

307 n ^ 

. Asn ^jJajUjai! jA jJaVlJ Ala (jjjiVVl jA JjVI (jia-aaJI 

161 J138 

A_ji 1.1}£1 JJ 8 
P ciilLjj 8 

jl ^Ic- (J^la ^j-a jl A^uTi\t CllLa^i*-ail ^jc. dlaill (J^la ^a ^aJ^pV^ ^^}-^J 

AjAmpl AJaj'^p' ^Kaj jA j Aj^imll Jajl I di^aj djLaJ^ij ^g-alp ^aJ^pV^ (j«a 

.Aj\u^^ C5^ ^(_^l Aj^mpl aIuiIuJ! ^ jaaVl (jia-aail 

• Lys O^jP (J-^ 1 ^^. 1 3ap_j-a Ala (jpVl 4_pa-aa ^ya q jfLa JUpJ ^jlij l^jl S^J^pl ^5^ t — lD^ (j-® 











:3 t*>j 

i." il \j\ (3^ 0^ ‘Ojli-oj a_*_uI j-ii Rastop £t-aU^)j (JLa*i1luI (J^a. >3; 4 *i c a.^.j 

A A j« k^»j (_jJ 3-aHll (J^laJ . AjjJqII dllil^lall ^ya ^jAxJI j (jLaijV^ ^ xu y A-alA j)\ jjL ^ jSLl j 

.A_LafLdl djLa^ix-dl tjC- dlaJlj AuC-l^il! A_mil AjuJ^ (JXa <j-a lg, \c- AjlaVI cJ jLail ^»Lal A_iaLa.}| 

Aulj ^jLiolaII ^i^-all (ja \ .ag L<a Vi ^aJJ ^gij AiL-a^L RaStOp ^c-ali^J ^Lalall ^LaJ djLajajj^ll _jtajV 

.j)<ajg \1 ^jl!l]| <> jXall (JjVI <—ii-dl 

Palette c> L jjL caricature J] ^ 4 ><uil j^u JjVl ojj^l 

. de couleurs 

palette <j-» 3-a^.VL ^ hem ajL£j ABC Aij^J <j-a jtiiklj t^ili 

. de couleurs 

3-al jVI (j-a aIoUI c_( j_^h ^ caricature ^ jj-oill ^jii j-aj^JI ^jjj a^uuUj 

atome/colorer par/chaine jJI aj^L dl a^JI ^ 

(j-a 3-aaVL (j-3^j (J) hem ajL£j ABC ajjIjI ^j-a jlii^L dili ji*j 

. palette de couleurs 

:l$j}j Jj-a j!ill l_J^LLla]| dlLa^ix-all 

146 +146 + 141 + 141 M ^ 

OC (Jjoi^Ldl 

VAL LEU SER PRO ALA ASP LYS THR ASN VAL 
VAL LEU SER PRO ALA ASP LYS THR ASN VAL 

p J^XJ 

VAL HIS LEU THR PRO GLU GLU LYS SER ALA 
VAL HIS LEU THR PRO GLU GLU LYS SER ALA 

jXall 

VAL LEU SER GLU GLY GLU TRP GLN LEU VAL 

Vclll jA P j Ot <_5-il-a! <jia>ia ^3 AjLujJ 

JJ-all J CL U-tuXuJI Ajnd (jiaLaal 4 AjLuU 


l-t'aa A \\ \ l l ‘* 4 \\ i\ i 




OPK —J AxJ (jl(j-a La&AjA^J ^JJ CjI^aII jj 

((.S^LaJ jjl) L_lll*]l jjJjill 

(iijJ uj 1 ) j- 1 4 v^j jVI 

(^)ix-ral "1 V 

(j-a^ UJ^) 4 U J>- I<; V' 

A-mll oAA ^ j$JaJ V jAj ((jAaxal (jjl) (j^j jAj$JI 
(j JSj ^^A (jjJ^lc-j^ajgll A_Lilaj 

^^A jUail 4_9.Jaj 

A^.ljJJ (_£a 1 I (jJJjic. jJ-alL jA*-a-a _^ii*J c^Ua! ^jj-s > n^VI ^^Ac. ojjAII AajAaj Caj^Al jjALJ 

^jj-N xu^V' ^Jj Ca^aAl . L_ajfLall ^^liJaxJI Ajg ^.alla ^laii]l AlC. A ^kl -v\l Caa^l ^jjI (j^aaj dj^\ is-** \\ 

A.C.^}^. A^tal (j^^-ail (J-la.x^y< Aic. ^Ja-uill ^ij A_j*Jj JjLaC-VI j^a Aic. (jaAjjj 

. Ia£a j oAjA^. 

• 4 L>j >^J 

203 A-ikij^a.ll ^lall (Jl^-ail ^j-a Jj^\ eA^.j]l ^ <^.4^3 
.^Ja^joull Cjl.Vm ill A W*<j AjAzvJ ^3 AjnaV I ^aLa^VI A W*h 1 Aj-aliJI C_fl^)lxa]| l—fijiajj (j^^aall t. <Agj 
.Ajn^yi ^j-<aLa^2U Alk-aiall ^u-al! Aala£ ^Ic. Aja\MI C_JJ_jAj ^lj 1 (Jljj-uil c. lAgj 
(J\ "\a\\ ^a aaL^jI aja Vi .^jiii\l a wx<j Aj.w*n cAIaj a Aic. (_£a 1! pH AjAiCi ^Jj c 2 (Jlyj-ail l-al 

^ >Ai ab^JI Ja -lie- 4a^. j-a 1 g*iW /i /j^£j Ajiull ' ^jlil^a]) (Jj-ajjll ^!i ^all aAc.lall c * uu~t .^ala^^ll 

. ^1 Ji^l) L-ALuAI L. liaall _^-J A^JJ A_Laj 1 = pH 
. Anj-yi .a^s^U pH! l) J^- t —S^)lx-all C-A-lJa jJ ^j-a (^21 <—fi^)xall C-.^.lg-l 3 

. 6 = Ala pHi jV Ala Q ^ iA ~\\ A^xj AaJaxuj]| Ax a i l l 

jV Aaa-ui — II L_lll -UJ (jj) C^UaI 7 (j-a J _jir t^>l pH! - J ^)J-aJJj Gill jA ^jJaLa^. ^jlall ^ iJ aV I ^jAia^JI 

aj_^ 3 -a AaV l_i1LuJI C—ilaall _ 5 ^-i Arg i_)^ A ~^ Aajj LaIij l_i^.^a 1 I (._ ilaall j^a Aajj pHl^pH 

. 7 (3^ (^gic.1 tj_3^A ciAC.\ill AanaVI ^jAaLa^^U pHl (jV A WiaH 

C5—2 JUaxil (>» (j-JjVI Sa^jII jAj (j'^C. Aj (j-ulj 4 (JJJaHI Axj SjxiiUa 5 OJj^j)) 

((203 iai-all 

. 4^.^-\i.a CliLaJ^il (JLaxlialj (Jj^al ^>^1 "Av AA^»I (j-® A^alill Cal AjjjjJI A AjA^al i^1]a£i jjj^-aall (. <AgJ 

His-Lys-Pro-Arg-Gly-Glu c> jj% c^-^Vl ajSiJI 

: ^A Aailxi CalAinJ 3 ‘ 4 3ax*i!JJ AAl-aVI Aic. 

. Gly-Glu j Pro-Arg j His-Lys 









, (jj"lW C_jLau£l Ig <_gj]| 4j.lC.lill 4jiu»VI (J^aLa^VI -1-lC LS lc. .LaJJU 1 — pH Aic. 4_i^_jal 

• J*^ C5^ L $ J^-Vlj <-® is* 62 a\j 
. jjj^C-U (jjjij-al (ju^a-A-ik ^jJaJ 4jV 3+ = AjI^-uj (jj£j (JjVI ^LjII \f"Jl 
(jjj.lc.li jun-al ^jjjjJaAa. ^jJaj jV 2+ = Ajja-uli jj£j (_gjljll ^gjliill Jl 
l ** <1 <-*y »* >' <\ 4j.lcli 4_lilA I ^paLa-y^J a! i^JaA 4iV 1+ — AVi-n. .n jj£j3 ‘•Lliljl! ^^gjjljll .IJJJjll Lai 

. NH3+ Ac. j-a^k-a ^gi 4j3^)la]l A WLill IjlALa jj^aJI 

_J_Jajll j_ A _ q\~'ry<a dllc^mJ A V'n l^jY lgiL«*»A i ^.AxuJ 1 = pH j£l pH (j-o (SJ3 6-^C ^)Liikl (jfLaJ 

■ 4K>all ajS L_£\ja.V I^Jaj tlllljll ^aJ ^gjljll .linjlj ^jiLa JjVI .Vmjl jA l^C^uilj 

—IoaII jl^i-VI jlAj-ujII a^jj 1 a'nj Jajoijll t^sLu ^Lll ^IjII .ijjjj. 11 pHi (J-iLu pH (JIa»j.j.J c£lli£i (J^aj 

. L_l2k^al! jl L-jlluJI 


u_i1Ljj_II 


fUa^VI c_uj^aj 



*UaJI 

4 ■v. a i ,^\l 

3.6xl0 4 

ARNr -! gJjjJ! (jjjll 

3.6xl0 6 S5 

25 

2.5xl0 4 

:ARNt _! ^jJI jjjll 
2.5xl0 6 


(Jjl-lJlj ^ >/i^ jt !>LalS ^ W I a 11 

2(JJ w )<«jll ^ Wia dlLUj (j-aAJ 

36 

4 jJj*J (jc- o^)1jc jA 

3(JjjaJI (j* 3 J>Jt 

55 

2 (Jl •> .all j —a ^gJjVI 0.1^.^11 (jj^)LaJ j-ajJa 1 Ivy ^ ksi j ^gjij 1 . 1U«1 

203<ai^ 

5ul>4JI 


















CjUAjjAi JaLkll! ;<AStiSI 

CaJ - 


: 1 

__] LajlA 4jjlxu-a (■"Uujl lg-jl ^gJj-al! pH 4-^^)A ^g3 l—ttllaA dlLaJ^jVl (jl (J-*- 3 jaII jA Axa <—fiA^J! 

CIj _aJ (_£A1I ^^g-al*JI (J-a£j (j! (j£-aJ OjflS ( ^gA j A IaIc. o^)A 3 jl ^aj AjIa^I AJ-allll ^JJA ^gjj l*11a£ L SAg-J La£ . V 

• oAa. jl! JaLoA ^gi Aaj1a£ 

: 2 ljj ^ 

.^g-ajJpVl (J^l^ J fAjjVI J^.Aj UJ*^ cjc-Uill AajILj J) v. ®Agj 

A — .aIaII A -ia,^a]| ^3 jlallaA \ <ag ‘l^\ ^gijVl Aia.^a]l ^^3 j UaLo jJJC.j*jjll ^j! ^gJI (Jj-a^11 ^gij 1 (Jlj^all (. <Agj 

.AjJjaA ^gJj ^A^J is^ Ajtaj^ai! jjIaj ^aJ^jVl (jV 

. ^jJp2U ^-Kll c_aj^^j1I A-^.jAj ^1*•»!' Sjl^aJl Aa.jA jjj-aj C5^j l —2 
ftA^ j\\ ^>a.l ^gi 4 aj1a£ ClLaJ ^aII (j-aill (J-a£j 4-Laic. e^)S3 Aa\a£ 1 Aj-aiiil £3A ^gjj L_sA^a 3 (Jl^u^l 

: 3 l .>j >aj 

. jAI_ j2all eAA ^AuiSU (J2^Lik <j-a (JjlaAj 4-a.ui.Tk Cll.W’l A. 19]9-k djlJ j» is-ij ^»Lal Aj-allll ^uJaj 4_La C,aAfrll 

£.t*-aYl ( ^^^AaVI 4 oAa-ail^ ^g-ajJagJI J)1 g 11 qa A^li^-a e-l^a.1 ^g3 pH 4-^.^A C_fl2llia.l ^gij AJ-atill aljiil CllAl ^JJ 

(... aLSaSI 

. A ql'rv.a pH dll^jA (j2^La*J (jjilia-a (jj^j^jj (jj^ajll ^^laJ 
(j-a*-a—aA^lj ^Tull pH <^-fl2/lA^l (jj^)-a21 (J-aJ (j-® l^Uajl CjLajjjVl CjIJJ- a-a ^jiaxj ^1 jVuul ^gJl 1 (JljxiJl (. 

. jl^fiVl A*J \ g ^la^-l! dlLaJ^jj j;lAij LaS ,q±1jjA\ (Jalj Aalli-o ^Slj^ ^gi (J-a*J Igil (j) 

A l^x"ua^ll dlLaJ^jVl (3*^ AJbLaVl ^^1 Aj. W~'l ^gJl <. <Ag 1 2 (JI^j-21 

iJIaII Ajii;\l Alal*-a Aic. 

Ala-Gly-Tyr-Arg-Ser-Phe-Glu-Val-Lys-Leu 

4+3+3 • AjAinj 3 

Ala-Gly-Tyr 
Arg-Ser-Phe 
Glu-V al-Ly s-Leu 

Phe j Tyr Aic. ajaujiII AJajl^il (JI^a ^j^jVl 

1+5+4' £clb ^JAjoAJJ 

Ala-Gly-Tyr-Arg 
Ser-Phe-Glu-V al-Lys 
Leu 










Aali^-a 

I ^g _Laj]l jl (_£ Jojj _jil Ag-2k]l^ (JNMI lg_}3 ^aJJ <g-.2k.Ilj t 3ku dNLaJJk VI ^i] ■> V'lg J 2 (Jljj^ill 

4 q\"'< ^ ^jj£j (jjjllail ^ ^cjI _jjll jV Aj1uj£ jj^)£il jl AiIloV I Ag.^kll ^AjAmjll Alajl^)]l 


A tlt wi S jjjS <m*l Aga. AoLu*SjjjS Aga 

Gly Lys Lys 


Ala-Gly-Tyr-Arg-Ser-Phe-Glu-Val-Lys-Leu 


Q—A (jLaJ^Vl (jl£ L] Lai ^Ajijjai^jJj^ll Ag_aJl^ ^Lajll Ag- 2 >Jl qa (JjVI (JLaJ 2 k V' jliikl ALLuiII AjlaVl ^ 

I^jjSj jla (Ajjj-aVl) (_£^ujj]| 4g -s\l 

5+3+2 (jj£j Aajqjll l ^j-uaijj]! Alla. ^ 
Ala-Gly-Tyr-Arg-Ser-Phe-Glu-Val-Lys-Leu 

Ala-Gly 
Tyr-Arg-Ser 
Phe-Glu-V al-Ly s-Leu 
2+5+3 4>jVill Alla ^gk 

Ala-Gly-Tyr 
Arg-Ser-Phe-Glu-Val 
Lys-Leu 

: 4 lh v & 

Ja L_jLxm 1 _jJjoiflJ Aljla-a IgJjla i^ja ^JJ AjaLajj A 9)9 a AlxjJaj (jJ^-dil t- Q.lg.j 

^—jc. £—kjll —gJa L_U—ku ^glc. AjlaVl <1 j 1 a a\ 4qLa,a\l dlLa^Lt-all ^Lajj AiaIjII 1 (Jlj-uJl (. t.^gj 

L - jl jA j AD N l—J^) Vi ^lill Aja.j>.u.4j.) jj_ja]l ^)Jjlj (jJJ JaJ_^Sl (jjj^yla UJ^ AjI^VI . (-jlt-a^ll (j<*-ia t«\l 

^AlLa bjia) AjjjII £^1 J^g-la ^yuiSJ b^likll dl^-oj o^)iia dljAa y lluj L_jL-a-aJI *A\ ^k Jaldj 

(JiaJl LajjUl C )\, A \^y^\ (_£a!1 ^jUI (j-aadll Aic. (jAa^all dljAa ^aAC- _j ImiSJ ^gJj 2 L JAgJ 

.Ajjjll £Aiil ^liih jg J+1 v J Id/Lall dj j-aj V ^UaI dj\ u*ij ADN Ajjj ^gk 

(J—liJl dN^-^ ^gk ADN (^5^ JJjJ (_3 j 3 A*doVI (jl 4_5^J o^C-bil AJ^J 3 (Jljjaill 

.Ai*_uJall a]UJ 1 ^ ADN <__g5 (JliJl ^aL-aJ Alii J jl (_^^l*Jl ^j^aAdll Aic. ^L-aJ 

• 5 lM>4J 

(j-a I^JJJ^ 1 g g UxM l g 'l^\ (Jc-lij jl^a dib^i^ya ^3 ^J^jVl cJ-aC- bj n*< ^^g_La ^_liJajJ ^il ^jj^-alill L V'lg 1 

.^gj\j<aj^\l <—jj^jjll c*n-k 











(Jc-lijll aALa JJ jj£j LaAic.^ AjIajII ^3 (Jc-lijll <C. Jxu j-a3llj Aj.al*ill Jaa^Lj jjjW \ a \\ (Jjlaj A*J 1 (Jl^juiil 

JaJ_J-ai! jjjL_J ^aJ ^ (Jc-UjII aALa jj£jj ^lijj! Ajc. (J£j <C.jj»a]| jJaliaiYl j£i (t jn>n jJaia_La 

. jjjllaJI ^ <gjLutLa ^_g4 C-JjjJI ^_u-aJj 

j_a J1L 4 jV ^ajjjYl -laLaui JafLa jjjL <i jjfLl jjJ^ljJJ aALa 43Lja] jl ^-laiLaiYI Ai-aiill 4-la. jUj jllluiV^ 

. Jc.lij]| <c. jjoj 

. (Jjis jj£jj Clulj (Jc-lllll ^ aALail eAA jj£jj I^JaaYLa 

L_jjaV' (JI^'nVI .(Jc.lidil aALa Ijjj£ 4-Xujj aALal! jl Laic, aALal! aAfr] JaiLa!! jjjlliil 4_li! jjjatij ^]j 1 (Jljjoill l flAg i 

\ dlUjjffl ^aic. ^3 C_flj*jLa jAj (Jc-lijl! aALa L»l n j! (JJXJ La>i (Jlxall ^Sj-allj L_l£ jaI! lAA JaJJjJ jl jA 

£3j-all_J JaljJjY! ^^Ac. (Jc-lijl! aALa j jjj 4jjj dl.Wjj (Jc-liji! aALa 4 jjolJ L-I^jaI! j! .^^-uiSliiil 

.^i«ag..a JoJOall jjjlj jjfLlj <jiUAI ^A jj£j !ja£ (J&liall aALa jj£jj jj£j LaAic. . (JLtAl! 


: 6 Ljj>*j 

A _jj!a*J1 eAl_-all A _&Laj ^Ac. 4j-£U-akli-ai! dlLajjjY! jljS] cjAc. ‘^4^ dAjjl^il ajA3 djLjj jA jjj-ajll j-a L <Ag 1' 

.(aSILlJI jAj-aa) 

jl——alLal! ^ujjjj jl J^**Ai ^jjj] ^Ajj a jj.a'sll jl ^Aj Ai-alill (Jj— ajJJ JjAaAl 0 jLij (JjlVl J^la. j-« ’^jY! 4jjaull 

. j-alaiuiall 43L-al Aic jj£ji*Jl jiLm jjgAal IjlaJ 
.4jjlall 4jjaoll ^3 jjjlLal! jfLui AALal ^Ac AxaLll (_L-a jjj 2 j 1 ^utij <jjlla Jvla. qa IAjjLII 4jjaall 

\ _al a^J-aai! ^yal^luiA (JLa*lLd ^aJJ ^ai 4_ijljil 4j^ajil 4il Aj-aijll (J->-aJ 4_iJJ^)aj]l Jajjjjoll ^ (jjj Jaj^jllj 

QJJ C5^i ^4*^4 (J^la-All JaAS Lajjj VhmI dl.Wj ^al 4j\i 4_ijljil <J^)aliil ^3 

J jlaj i^yaj*\ £ jlaJI Ajlaii Ia j^)SJ 4ja.jlaJI dlLaJ^jV^J (J-aau ^ 4_iia.lAil dlLaJ^jV! 

.AjjlAitil aALail 

^Llii l_J jjjjlaJL ^aC-A-all 4Jajojl jJ 1 g jlc (Jj^aala 0jtii ^aLal Aj-ailill ( ^-'- a J <—i9A^J I Allilliil 

^4Aila_a 4j^)£jaj Al_^a) 43Ua]l ^ya 4alia_a ^jAl ks-ia (JLa*Jj-ul JaLuiill 

dlliA I a! La 43^)a_Ai j aAlc. 4j^)LLal! _^3 AALuiII aj)g *Ia ^ja A^llill 1 ^ <Agj 

. L 'J‘ 11 ^ ^ j <-x. \ 

l^Jaj 43l2ail ^)Ai-<aa£ djlj^^uiii ^ja 3 (JLa*Hml 1 g ‘^<aj a^)J<a'v\l L^La ^jl ^A 2 43Ag*i*a<a\l 43^Ltil 

. (JLa ^ujlxail (JLa*HujVl jl ^J-^Lail j (JLa djLj^£joiil 4ALaV \\ A\^j!i^\ A^a.^1 

. j^jJI 4ALaV ^4xi 43Uali ^)Aj-a-a£ jjJ^ill (JL^*J-^^ Ig l^«aj V a^ja-aaJI 

^)£.>.tiil JU.A) C- a^A^il (^aSIj dilA f .\^ja L-liwiil (J-ajaoi 4_u3lxail jj Atiiui^li 

.4jjj-ail C-jl-JC. L.llml i)L-al djLajJpVI jJ aA*i ^al dlLaJ^Vl 6^4^11 ^al 










lj) ill ljUuj jjJI jjJ : 4 


. jjjI- &1\ 


: 1 

A^ Uu — 4} ' is^ La l. CS^ *■** \\ nj\l £daj ^3 <£La-ai! diLo^ix-all L^^pxaj ^lj (J j$\ (Jlj^udl l—iaAfrJ 

{ A_ia3j£ di^Lfc-aJ_^. — 9 — 8 A_uAjuiI A_ijjA ~1 (_£^Aj^£jja<a — 6 ol^j ~5 aJI*3 AjIjjA 

l^ya)jC^\ AjA^j J\ Aj-alj]| (Jj-ajJJ Cna. . A-nixa A3^lc. >a*i\ diLajLt-oll J^ulaj ^Jl (Jl j^ull <•—aAfrJ 
I^gJjLa J\ Ajju A-Jalik A_ic.jj A_lC.lLa Ajladjml ^C- <JAj j Jjjljjl! Ig-ijJJ 

^JJ <* jltl-N. Ajc-lj-a AjIAJ xul ^ic. Jaj Ia& 3 Aajj^11j AIuaII L£}LaJlj UUc. j AjjlLaiil A£*JI ^-llijl — 
(Jj~s.‘l} Lj^liJI c_lic.lJ ^jI£j1i 3 Ad-au^l' (J_^ivA (JdaQj LB AjjljLAill L2>LaJI Jadjjj a| AjjliLaill aIxJI ^3 lA^lxu 
AlxJI Ada L_u^)iil JaLioij <^_SU3j!il oaI da,a\l ^aLm^VI £”tijV 3 A3 jj jll_J A ‘iji-aH A_Uu-u^b l_£)id. 

^3 aJIaa!!^ Aic. A x Vi^-all 2 Aiu^ll Ig ijn A in^i dllA A^jjjLa 

. <j Alda-21 >Lul^V^ _y^_5 o^^-^ c 'y 


• 2 


AjL-a-all Ajl'N \1 e-Loic. 1} I Laj3 AIla-al A_a 3^-2I dlLmll £da_^J djLa^L»-2l 1 C. aAg.l 

{^ Adall a! j-a AAa^-a ^ L5 A f\\'..' 3“ H L AI 2~ 

(jfLaJ lAA ^1 c> j oA^a*. djLjxdaj ^3 l^AulaJj dlLa^Ix-all ^3 a^AslI ^Jj (Jl^joill <. aAg j 

• (^^-LL* *■. U<JJ ^ A_^,j^)Ja-a]| AoatjJa^ll ^_jd 


(j^^-iuall ‘LaLuJI A_Jjlialll L^LiJI ^j-a ^a.1^^11 ^ytj^Ll AjL-^aII ^ Ajaui^JI ^aAC. 

AJ2Ljil AAiLi-a aILui] ^ " AjLx-a-all A j A \1 ^jV £T dj jA^. ^aAC. A ^al£^ll Ada ^La-all ^jjj 
















• 3 


jlaJl _jl^jjj dlLa^^i*-©]! (J^JlLuJ ^Aj — 1 (JIjjoAI t» fl.^.j 

^Lm^\ ^cljj ^Illl Ajl_k-a-all \\ A.u>i\llj ( ^jJall dll^lj-© ) dal .ItJalluiA (JLoJ 9 P 120 dUj^k 

. ©AA JbJa oJllda-a 

. dlmll £_ia^. £jJaj j\jJa<aH ^uiaJl 4_ii2 ^ lijlvVa (.- AA->J ! _ 

I ^Aj U LS~^ J ^_^daAi^lc- l^A diLa^lx-all ^j\ fl^l ^A1 ( 3_9 2 ) ** a 

. Ajla. Aali. 2 4 (LB) Ajjli-ftl Aai^. 1 IaJLjjjIIj <1ua 1I IdliA! — 2 

<£jjuAI ja j — dua. <}4Jaj ^^A l^jA-nJa j 2 tJ^d A_al^ ^ da^Aa (©All diLrnll — 3 

. (jjjj^)2l L_Jj£JJ ^gic. (JjiJ AdljJ^AI 

•LfcHJJ^ t5^ J*\3 jW “ 

4jl1i«^-©]| o^Lall ^^Ac. l)*^! ddl — 

.ATP (J1 (JLwdjjVI ^Ac- (Jaj daLajdj£jn^ll j>Aaj — 

U jjUj ^ lAjplSij (LB) <jjLLalil IdLaAl n\ : AjjtLaill j£*AI ©jL j — 

. ajjUaISI oi*Al (J^Ij 

. diLa ji*-all ^daall ^Ic. o 2 (JljjoAl t-j.1g-) 1 on it A \ \ \ > h O^lc. (j^aJ^dj ^A] 1 (Jl^uAl cd-^-l 

. 4 _Aj-aV^ ^jj C5 _12dall ^jljj 1 

(2) (j^fA-oiu t L^d. (LB) U^ldAI jjAaj ^jd} (1) Aid^ll : jiill — 

. 4 )\>A 1 ^3 ojL^il £-© ( VIH ) —i ^xo-all 9P 120 dJa ©^Ida-all ^\ j.ti'N^U 

^.gP 120 -Ida o^Lja-tt]l ^1 wi-^VI J)XqJJ Aj]AjL^aVl aA^^-c ^A d ^_pa^-all a2^.^<j — 2 

(LTc ) IdUAI j AiujJjjill A Wdll ©jL^j ©^L*Ja-all ^\ ^-saSLij ^I ^jjj^LuAI U A In^^Lall 0 jtli]| 

dalla^^. aAoj-uIL_ jL-.a-all ^^3 o^ujlLail djLuij^jill ^ya ^^L*AI I^A Ai^jla ^)jAii9J 

. 1 A C 5 1U1Lj(LT 4) L^LiAl (_gAc. ^uj^oail Cu\\\ La IAAj A-uldiAl di^l a3*a*M<©\l 









*4 jjj^' 


. djLa_gix-all ^J j (JjIajII ^gic. ALatlll o^)^3 ^l^Jal ^gjj (J1 jjjaII t» 

: ^^.LLa 1 (jjjj 

^ Aj jli-aiil AjlaJl j AjjUa^xoll A_liaJI ^ jjjjj^l jjj L_oLaj Jaa^U cJjV^ j-ajll LS^ 
. LTC A j\~v\l C_a^)Aa j-a A_ljUa^)-m]l A_iiaJI (JiaJ Jn^^U ^^iLill (j-a jl! LS^ 

. Aj^ia. Ajc.li-a AjlaJiuij AjI VumVI jl ^cliHuij A_La 

: 5 jjj-^l 

; La u<i~n jj£j (^jJI J • ^ Aivlc- IgJ CjLa_gi*-ail ^3 jl^j! LS"^ ^ i.lg j 

£-a frl^.a'sll Ajj-a-ll! Cjtjj^ll e-LoiC. ^^Ac- 3_ga.j-®il (jl-li_g-a (J^ ^)xuaj (j^aL^aJ^V' ojAlla — 1 

• ^L^^a*a^l 

‘. ^aA (_^)-a!^gaAI ^3 (JjLaii-a ^>3 jJ^ll (_)-al ~s *'uV I - 

. $.l^)-aaJI Ajj^ll dlUj£llj (jk-a-all jjj ^aL-a^l djj.la. ^.1*J ^4j 1)1 

(9 j6) .. (10j8j5) E .( 7j3 j2) M - 

(Jj-a-a jlj, 5 will (Jj-aa j-a ^ 6 j2 ) jjj-aa-uii] ^.l^aaJl dlLj^^ll ^)-aL-aJ^I — I 

A-uij dl3^gll ^3 £-a!ia.i (_^l B -LiJa j A^Ja d^LiJa-all t*i~^VI j-a jJC-^j ^gAc. (_£^g l*\. i 5 (_}-aajaAl 

jl jJa-ajl ^a-uiaAl (_jji£Li £-a (_j^L-a^jVI > 23 -® 

^g-1C- (_^ jp'V } 6 (_J^a_iaAI (Jj-a-a ^B ^3 jfLa ^ *^»<a ^gAc. A-i'^ (_^ jfvvj 2 ^~* v ^Al (Jj-a-a L_J - 

.A j-a ^L^Ja-a 

. B j .A ^ jj j-a a-iLja-a ^Luta.1 (J.a*\j 5 (j-aa_uA! Jn->.a ^ - 

. JL-a-aVl ^ 1_)1 jC. j, t\ J-aaJI Aj_g^j^l! dllj^j^ll ^Jam ^glc- (jL-ailVI CjI^I j-a i.— ll-lC ’. (JjLull 

. B qa Vj A ^j-a V a^LiJa-a ^Lkwal ^C. (Jj-aal! (_^jaaJ V Ai^s ^A B |e^a^ll ^a _gA 1 (jdajLutll Lai 
djjAa. [I f l^-ft-N.\l Ajj-a^ll dj\j^£]l A_ 1 aj!iC.| ^gAc. B j .A ^(j-a jL-aj]VI djl^lj-a ^j I ^Jjl*H]| 

. AjjLaJ AjV 4 (j-aa-joill I^C>La (JL^a-aV I ^-a (j-galj^aJ^jV I 





(JJAaAl 


0 aj-a^ll 

A B SjAjil 

b sjAjii 

.A 0^)A^]| 

s/' djLj^]| 

M-aA*_lA 

A B 

B 

A 

a]^a 

jL^uiVI 

B j A 

A_aA*_1a 

A 

B 

pAo-Vl 

a JlLja-all 


. Aa£a 0 e^)-a^]| (j-ak>uAI Ia^A 1. lullI aII ^aII 


^Ac. <L-a-a t^£ jll^k.J (_£a! 1 (j.'ik *xAI lAgA Ig.V^ AiC-j (jL-alAYl CjIa] j-a ^^Ac. l£ jAaj -J' 0 ^ iS^ • 

. Ali^j-a ^Ac. jJ-a^. IaAj aLi-taJ_jVi ^jAj _9 *A (_j-a oAL-iaA ^1 

: 6 gjj^ 


: Jjjljj O -0 ^-^3aj| djLajlx-ail ^gAc- S^A^I ^\jl ^Aj ^A-UaV I <•—VlflJ 

0jlAill (JjIaj “1 

. (jJaJj-al! Ajc. ^Ajja (_$A1I jjlujIc-5 I^C- L» jAi-akAAl Ak- AjL-^aM Ljliujj2! 4A-a£ ^ JjIaJ <I)Jj]| jAJJ 

. Ajc-llall CjljjJj^ll (jAlJjic.5 ^ ^IAjIujVI 


4_J A^.1 j (_]£ (jjALiAaA (jj-ajai^. jaj-uj jl=»-jL Clua. ^a-ui^llj ^AjAII ^gAc. AJ-aIaH o jAiijlgJal ^Aj L_fiA^J — 2 

. dlULnl! £-*Jaj £-a SBe A*Jall ^A^-aI <j-aLk j HB© AjJall AWaI ,^-aLk iJjaIuia 
2j 1 ) C_1 jLaall '<£. JJj^ll U^LkAl £-a 4_iAj^AI 12/lkAI L_jLiC- Aiijjll (jjjj : 4 £Cj\Aj * — 1 

. 4 <j^>2klAI ^ S jA£j Iaaj^.jj ( 5 j 3 j 


t£U. j lu (JAa (JjS ^j-a <-uuata-a dil*Alj l _ A)->A ) 4 -Ia.ul^Ij 12 ^ 1 ^. ^gAj^LB) LOl^Jl ^}jLaJ j ^pl£j l likAxuVI 

.(TL) ^jIAa! 


^llajaiJ ^ij TL J LB) <jjIsLa 1]| LAylkAI (ja ua Vi jA ( Iaj) AjjlLalll L^LkAI <J ClLali ^ 

. (JaS (j-a L_AJ^)*AI ^a-ui^Alj 4A ^ A^uiA*ia_A jAC. l$-iV tAlAj ^Ia£]1 2a_J 


a!! jjaII -2 

caULA! 


5 ^gi 1 ^jLic.j 


4 ^ <liajj 2 /IAI L!^LkAI ^j-a • (Jj 1 *a 1 I — 














:7 


I dlUa^.^La]l A_a^.^)J j daLa^ia-ail ^lllaJ ^^ic. AjaLII o^)A3 ^jt^Jal ^gJI (jj^Aiil t, QAg.j 

^ya l^jL-aSl ^jli (_j£i ^C-IIa!! j )\g ~n\ 1 o^)lj| jA ^)li (J^ ^3 Ajj)^ a\I dlL-uj^aiil ^ju*~xa 

. (cTL)l£Ull 

ijiaj H2 k (j-a oA_^La]l dlLajlLaill £-a Ig-ilc- Jt^rs a II ^ejLiiil Aj^jlLa (j-a A^^^HuiaII A^^Lla]! — 1 
. JaS3 (LTc) Ajjli-aill ^■IHjj C 5 ^ C " (JaAIj AjL^-ail H2 k jj (_jA U^LiJ! 

^^Ac- Ia^^AI S^pS j dlliLnli aAI£ A-iic- ( aJJJ w ) ^A] A-ln-v^Lall A_a^.jj e^AslI — 2 

• ^J^3 A ^ *^)*a]I LS^" ^AC- 3 £ jAjJI 

3^-AL ^aJ AjL-a-a]l L£}LiAI ^Ac- c —^9^)JtJJ (jl ^ jL»u*n AjjlLalll I Vu^l — 3 

. jjj-al! C_fl^)*A]l CjjA^, Aic. (_gj)\^\l 

. CaLJojcaII A-iiLaLa AS^lc. Atajj ^Aj (jj^Ajll l-aA^Jl 8 (jJ^AllI 

. A_AjVI AjIaJamVIj AjjlLa Aj_ jjl!AI aAaJjoiVI cIjI^iaa* 1 


. A_AjVI AjI^AxuVI ^jLjall ^j-a3^ A-luullj Ia^. ^u-sa3 ^ALjall 

. Ajjilal! AjIVumVI ^3 Ajc9j^)a SaLa^a!! aLm^VI Aoa£ 

. L_n3aJI A )g-k^La ^^jIu (j-ajL-aiAl © AA ^-ajaiJ ^*j *2 

6^)£Ia L£>^ A^^,j CS^ 3"^2 g.Lu^aJ>Al £.l_Jj (J^3 (j-° IjJ-a^)*^ (JJ'Aiil (j-gal A ajjV 1 AjL—aj ^»AC. I ^JjJaj!i]l 
^jj^i3 ©^j^IaII 12^-^. A_ijjj AjjIjII o^-aii 3_^.A A^^ajS »Lj-«a^Al A^Aa | Ac.I_1a]| AalflA^I ^ 

C- L4LAI A_1aj djLujjjjill £.L-^a3l ^Al (_£A^J La lAA AxAj^ja AlAjJaVI A_ia£j ^C-LIaII AjSl 

. AjL-aVl AJU. ^3 

: 9 QjJ^i 

: A_uj^)^a]| c_li£l jail 3?^^ J V - J ^ Q ^Lt-all (^ulaJ ojAaII i-<Agj 

. 1 (_ 5 ^ < ^-H >i 3 ( S^_9 ) (3^ axu _^ C5^ AjJall 3_j-a AA*va (_g jl aaL I (jjU-ll Jjkill -1 

lAA c“ 1 nj 1 Jaj-u^ll ^3 ^ya ^ L_S Jaxu^ll ^3 AjJall a1_ja A.Wa l_J 3^***^ Lai 

3 AC’Luiil Aau <. <La II ^33^^ 

. L _1 JL^I ^3 AjJall 3j-a A.Wa Jy&jfi ^3 (jjl JlIaII c_S^lll^.VI ^AaA CS^ oAI x>»aII ^Lui^VI (jl 









L _1 3*1 * w^11 jA L _1 JjJall -llj-a dlldla-a ^Ac. AjC-lj-all dll d* .all (JduH Allaj-a ^)dlj ~2 

^3 jdl odjJa-all ^Lui^VI c-l^jjl JUC- j I Jaxu^il Auulllj dJall 2 ya AW <al JnW Lajl-i 

. Jj d, n j\' ^3 Adall dll 2 dl AW-a J)d ^)j jLdiJ AjC-lj-all dll -Ifrat-all I g 1^ >«**<< L _1 ^ jil 


. dlldajt-a (J^lildLl A j3-i il-Wl dlLa_^ui_J Al-aliill ^)^d 3 

. I Jdd jA AjIc. (Jin-iVi.aH ^ W ix>\l 4 

. C_1 Jaj-u^ll AJC-liall dll-list-all (Jdd ^dtl '. (Jjlanll 
. AjC. jjllj ^Jj1\ ddjJa-all ^ ijln^11 (j-a*-adlill ^A Aj^^lill oAA ^2 \jbC5-^ Ajj-aldll 

g-lJi^VI l_JJjj-aJ (J 


(. - ll aj.^11 

lUJl 

jUI 

,jl ji*II 

Aa-d-all 

^Ljlliil (JjdsU 

^cjld 

^Jj-^-ali AjjLi^dll 

1 Aid j\\ 

: 5 J=Udl 

^I.a^'vV 1 Ah-a-a 

c Jl Ida-all 

92 

j Ia^jjIj Ad^la 

Ia^Ai— a-a 

as ;j us-'< 

3 jkJI 

Adljll AlUJl 

(jc. g-lidil 

Aj adall 

97 

9 iLiill 

8 iUiill 

(JdAall 

jlda c- Uui 

Ajj-ddall Ac.l_Lall 

107 

L>* 

diUj_^ 

d^LliluA-all 

AC-j^Lail Adldill 

(LT4) <> 

(j-a ■^■^ c ’ (j^- 

(LT4) 

6 ^ajoil! 

3 lHjAI 

121 

lSjA cdl 

(JlaJill ajUc. 

Ajldll ^ (_£jidll 

1 ^lawjll <j-a 3 

1 Aid^ll (JjAa. 

7 

124 


















JLuajVI cjljjjjjjJI jjJ: 5 

cwJ- 


: J jV' 

diLo^Lt-all ^-Lak^lujl ^ill *> V s ig) i diULnll 1 
s-LolC. — 1 
(jl^uj -LaC- 2 

_ 3 

^fLlui-a JjS £.LuiC- — 4 
^yL^ll UuM Jjj* “5 

J.Jg,c. l fl.nl ~6 

U.o*]l C. ill] Jl*ii A_iiij Jj ^ JjJaxil AliJaxJI l-n^HuiJ I ‘LajLt-all — 2 

^ (JlLft (_£^)^l dlLaJat-a ®«^C. ^Jl Jl jxull I^A j^IL^ (jl (j£-aJ ■ 

. ijlill oL^jV^J A ) u^-aa 11 aJLu>i]I til^^-all ^g 1' i oj\\l Jiijj • 

. 4 ^ <\ l A_ilikJI j-v < jj\^]| 4 _^jVI-J 4_ujj]| Jo i \ jj 4_ujlii] Jjls *\ \ i o<\\ l • 

Jl • 

I (-_!jl (jiL^^auil 

(Jjjjll J JjJj JjIwjVI 4 7^jVl A_iSLjau» .1*J 4-ilikll J J-4C. (jj-a£ Jj> *n"l _ :l Aj^aJiil Jljj J-Unaij — 1 

: u' L?^ <-!*^ 

Jl j<aj^ ^glaL-ail 

— A..u<a Jj-a — (jjl^j^ Jjn > nV1 ^A liiluLall I^A ^g3 ^gjlxa^ll JxaJI - 
Q C- a jliC. AjjLuoC. t-iM i»w.M Jc. lg-jl jjV A_}5Lfjaba 4 .,l\^J' Jc. ^^ia-all jLla^il J Jl Jjj 

.... LljLia£ Aj j±a djl ji5 

. AjuV'i.a A*_j A-ilaJl Jj Aj^JjuLa JJI 4-li^il yo Uill JtSijl jlj Jll ^iaJ I — 2 

Jjfi jl j_j£ll jjjlj A-flJaLa J_^» CllLliJaJ JaJ illixuVI S Ja (j«a IjlA ^jLaiixul (j,m-v'u*n I A_la^.^La 

. jljJll AjjJ^. A^ JJ ojjjIj J-a Jj ^l-JI J J*-a dlSlill Jlj^il J] (Jjaiill 
: A_u\_uaxil djljjjj^lil j _jl jjil dllljjiv (J4J Ai^lxll ^jJajJ — 3 


dlli J Aj-aallo ; A-laJj^al' AjjLaiiil djl jjill jl_jj^il dlljjJ^. dlJJJ Jj ^ y U JLill Cl) — 3 

. JL^IU (jlj4^1! u_iL-aJ j AjiuLall Jutill Aj\-v\l Jj [±A\ Jliijl ^laj JUL j (jj]J JiL-uVI dlUjj^. 






(1 

: (jjj * — 1 

dl W til JjLaJ ^^ic. J*lj 1-aA (jjA^\l (_3^ UJ^ ^JaxuJI ^gic. 1^ ^ ^jaa\\ 1-aAJC. 

j)\ •n g II L-flll]' ^gijdA ^ (_£^jola]| Jldjj ^j.Tk,aj (. Qj\\ ^g_a,J_aJI ^ Infill 

.JaJjS ^gllA 60- £>J-^ (jj-a^ (jj^p 


lia£lu 


- u«n»II i ojUl : 


. JjJall ^JaI J-aC. £- * Jajl J-^3 — 2 

. ^xy^A 2^» 1 A*m <_fl-iUl J^J J 1^ (_£^)jaa]| j Jl*3 Adj jjj A_iI c. Jjj-aaJl ! JJaTiJI 

JjJall JaC. Q_ja£ ^ WiaII Joaj • JJ^ — 3 

^3 Jal^pj 4 L-jliafl JjoiV I b^jC- t c_l\ Jail * til Jl_j^4 ^‘ll >^i (j-aj • pl^jau C 5 ^] (_ 5 ^d]| f JU *^3 

. A^,I^)JI ^ja^ ^gjj aJ^*JI t l—ll WsumVI 

. l_i\ Jn'q'u J Jl j j 4_a.jA JUill A-iiil]| ’ ^tmu»yi 

^ Ig-ll] Jj^Jaiiil dLa jJjla! ^'l^.^Luil ^jc. a jLc- Ajj£ (jj^J Aic. i _ L_liUa]| (jl d!i*J Jl jxjaII I^A “4 

Aiikll 1 g 1C. jluaj ^1 ^gjJI AjJa-aLiil Jaliill ) t^ll j.VuaV AJ^liilujI jldu^U (j^SAj 

. (jjjjjJI Aj^a-k J!>Lk 

. AjjLja^j^^ ’. A\ u«ui J| aJLuaII AanOn — 5 

(2 

jdjjJI L_ia-J ( _ s jJI Ajl^JjoiVI Ajua d^JsJ Ja2^U j)£J JaC. (J_ja£ Jjaj CjUia-LaJI J£ I dljW 1 a\I JjlVi — 1 
du-aSld 1 aK ^g^,^Liil Jntu^JI ^^3 ^jJ^jjb-oll Jl^)I jja jd^p (j-oSljJ 1 aK l* Ijn. A^JJ^aJill dj^iJailj l^JaJ^j j 1 g jlc. 

L-jl Jn?*u«yi Jl j J Hlj AjI yu»y\ Aslau 

.J^)l^1 *jj C-jUaSdxuVI Jl^jJ ^^I_jjoi LiA^ J^l^ jjoJI j ^gjI-uiirJI (jj)A^II AS^ljtJI 

. (.-jtjiJI qa 133 (j-a ^ JjaaII (_PLaa : ^^J I —3 

:3 cJJj^l 

j\jjj4^U ^jjoi^jjaua JjS (JA lg-A.\c. A \x 4j jULj 1^-A.lc. oA3A^ AjatjJaj L-jJUaIJ ^■^laJ ^jJ^aIII I^A 

. o^jAaJI djl_lxjJa_pl adA Jja ^If- JUa^uII ?.Luj Ia.4jS> Ia jjiaJ j ‘Aj^sqII AivLj ^jl 

. t4n>iA :2J^t^ill • ^Ua^ ^Ijnia ; 1 J£jaJI l ^jjSajgiAJl t_fl^JtUXl — 1 

^Ua^l ^LaJI — 4. <j^f*AA A*J Adia. - 3 • Jx-aJ ja. — 2. — 1 I djUUJI 

A*J g-LuiC- — 8* ^pl^-a£ dllji — 7. jl^p] aJU. ^.^A JxAaJ^a. _ 6 • u>ia Ji3 ^.Luic. _ 5 • 

dll j&~ 13- Jlj-ajyi dl jj3 y&. J^)l jjaJI jj^)a~ 12-^J>^ jJ^a~ 1 1 • ^j^A - 1 O-dUdl - 9* 

. JLdiVI 







: (jjSLiuLail AjjlLo ~2 


^LluSII cikloll 

^u^ll 4uij 

(_Jj3 p.Lui*Jl (j4J (JL-ajl 

. ^^UM4 JbO J w’ii-o 

. . . ( i_Luj ^jLic- 

^‘si/ti.a (JaS ^.LuiiJl (j4J ^*1^)3 

... ^Ll-a£ (^Al-a JJ 


i ^1 '1 ^\ 1 4 ^1 1 i^lAjaboIl 


^k <J^\ Axj j (Jjs c-l-uiiil jj : ^-tilL^yi 


. AjJ^-a^ll 


JL^VI ^1 ^C- S^jaili-a A f\ u*i^ Axj A )\-s\l ^Jl Aj£jLu a-a (JjS Aj\-y\l (j-a Llill (Jiijjj — 11 A n ljfl \l ‘Lgj1*_a]I 


. djljjS ^)JC- (iixuLai! 


. A 3jo11j Jjkll (j/"^^ ^LuaC- (j4J Jajjp 


LT^“ ^ 


: ^ (j*£j (jjJ A^.jl — C_J 

^Luixllj (JjS ^.Luaxll Jaljjjl - I Ajjaij 


• tP4^' A±^l\ J_ja.j 

. (jjj^Ja (jC- fjhs&to tilljauill ^ Uill (JSjjj 

. (JL-ajVI djIjjS (JjJaflj ^Lj^l C^Ljubttll ^ luill (j£ii| 




:4 jyj^l 

■Vl'S.J (jl U-llUall (_gic- C n~v (_£^kVl tlAjjjLoill (jC- L ' < a\"‘iVi Alj^laJ J £^1_$J1 (j-a o.lj.1^, 4_utjJaj (jj^aiill IAa — 

. ^U-al ^j-sall Aic- ^-U-aaJl ^La^yi A_l]l ^3 <1!L«1 a 11 Ajll^jaiVl oAa cJ^ A3^)Lst-a 
(jjlj^ll (J^Liliujl ^3 AXal£]l Aj^sJiI L-lllJail (j^fLA A-ll^La A-iLiIa^S (jj^aiill 1 A& (jl (jj.M‘v‘*U*ij - 

<« (jAJ (j^liL (jl AlHui^U (j^-aJ (_)^A1 AiC. ^J^C-^}«a]l (_}^A1 (_gAl (_]j-«aj!ill j A J>g *l<a Ajjj^Ja- 5 

. (Jj-aljall (_gic. o^3all J ^g-al*ll ^ISll (j-Q Aiuj>^g (jj^LaAll A ^ An»jl Aailall dsLlaJ 

I (J^JI ^^ic- 3C.l_uU ^Jjli-a 

j oj-uj\j-a L-llUall ojj'.^ll Ajj^ (^gilallj J A3 j^jlaII 'JJj.^I^j^oII djl_ j )jai^, (j^jj 11 AjLujll 

. l^-lxS 3^) A£.^)jjj 1^£j IA3^.1jJ (j^Lal 
Ajllajll Axu^ic. 33c. (j^ (jj£jj (_^3ll jji.«nl ^ 11 jl^Jl (j^JJ 12 Aijj^ll 

. Axui^. L_ll*-aC-l cs Ac. (_5 j1^j ^1 
L-jl^aC-Vl (jj^ia (jC. ^Aa^^uaII^ A-lilaill (jj^)^l (_g^j ^-tail Aj jxoJJ (^jil (jjjLui^Vl (j] 

. A <'\ ]-< ^\ \ fl *'Q» \ 1 ' < A \ t ^ y\l l A \. n-^. 1 1 


c^IjLolaII 


(j-a (jJC-A=Jjj ^tilLa.L AujIjj^II dj^Ll^-uail ^-oj_uJ ~iSaLj j\\ 

4 j in i^LlLuLa* 

















. AJanA daLLa * 

. jaj-al jj-all .lie. ^ u-a*11 ^-i-A-lVI ^lailuia C2-l j-^ >»nll ^ajoU Ia£ _ 

Aa jj-s j>u\) «lalj_)lla 2^A^ajt.H j 1 L-U-axlI Aax*iaJI L_fllalVl cJj-oaa *- aa£ (jaaa I (J£jC 11 l4 Aiaajll 

. ^fLaCiA Axall 

. JalLall dlCdl £_a AuIaII ClluLa!! jjllaJ ^LAjaU L_J (J^Clil 
^aJJ ^■LgJVI (j! Aal^-ill ^3 c_liUall (_l>-ajaa Aiilk-all CjIa_j1xa 1I -laa^Ila! A_L-a^laJI 

. AulaHuJtII ^ )3Vn IaIjIluia ^le ^Ca ^^ill Auiiaail Aua-ax Jl SjiJ! ^g^gnjJA 

:5 00 *^ 

AaaLCxll Clliaaj^all J jl-^-ll (Jalall dlj (_ 5 ^ ^jaaal J (jalx-al! £$1 j]\j L-llUall Jajj ^.^Ac. Ajua (ja^Aall e^)fl3 (jj 

. (jjjLu^yi Iaa (Jii 
: 1 <k. jaII : & j^al^ aj^^.1 
. ^jac-lai jA ^ u-oc. i_kal :A i jalll — 1 

. t jac. la-ill ^a-le ^.jj^ac. i__aal : B^ ialll 

<jujw jVI ^(jjAjll ^Jj ^Lwiall ^ja^ (jaallaj-u .lljal J_j*a ^ ajl^all^ ^IVla _j_jxjoi 1I (jl (jaja 1 1 (Jaa-dll — 2 

. Ajalaa Auilall j 

(JajAall 1 Aiaa (jaelai Cal j i—ilalVI Aic. aJjjjaa (JjVI * m*iM C U'n I AaslCaj CjIajIsla ^^Jaxa j .d^a — 3 

(jac-laill A-aaJie t»_alalVI Aic. Al jjj-oa ^lull 

:2a1^ jJi 

l (jaala^All (_ja Aa^auj-nAll CjIajLcaII ~\ 

. ^jlall ^xJalla ^j^jjljaII (_Jli ^_jC- Al jjxua Ajj-na i__alall .^A B j A 1 —ilalVI I1 

. ^)laJI Jikll ^3 oAaljlAll ojLa ^11 ^jlall (JjIAaII .Ijxa — :2 

o^Ia! ^ja^-ll A^a. ^j-o 1 “"/" £^lj-° l^A Aj_«ala AaiLic- i" <1 j^)j Auj-oall c_fllalVI jj^ x } i£ jAau 

. jjuujKH 

I J\all l*al*vs a\I ^3 d!3 (Jj^a" 1 ! (j^-®a I jl^ll (_3 IAa1I jIaia — 2 
A_uj.-ax.il (^_fllal!)li ^ja^ll »Lut»JI ^)ac. ojIaII oAA ^iu 4 Aua ^jjj^ijl^ll SjLa ja^)aa jl-all (Jiiall (J^l 

j^ii ^J| ^^ja Aj-ala ^xiljA ^j^c- ^jaaj-ual^ll Calaa^a i" ijTn ^VR-1^ A_L-ala AaaLuic. dsliaaj^j ^aljaaj Aajoia-ll 
^jjiLuiaVI lS^ Aaj.jia-11 c_alalVI (_\ac- (J_^a£ ^IjaaS^ ^ja^_jj-all Jjl^ui (Jua^ Caljiall oAA ^>ac. ^I^joiII 

. jlall ^xialla 











AjjSlkSl iliVjaoii JLa-AI 

4Aal£ <Luli 4 j£ 4iUa 4_u^uaj| 4lUaJt Jjjaj CilAl :^jV I 4AajJI 

qjj! a'11 

: 1 UU - 3 

A 11 Aj AAJ^laJ AaIH-aII C. Ailo.ll (jljll _JjA ( -*‘^ /ij lg-i3 ^aJ (jLaiiul ^aJtxll lg_J ^alii o^)j)g xxla (jj^cdll 

. 181 4^-L-all ^3 2 ^jLii^ll ^3 oA^^^aII A Ia^a 4_i^)-y‘ill oAA . jjJall L_u£^ill oAjjj Aj.W*' ^3j 
—jllj j (jj~> *a^Vl (jl^.) ^LLa^ Ljjj£ 21 (J1 A».*Uul 0^)^3 .\l a 1*111 (Jj^ajJJ 1 (JI^joiII 

.^jjJall L_u£jo 11 oAjA AjAoJ 
( (Ja. (joulj 2 ^) 201 (J-a C 5 AjJa-o Uao. 
j A ^a]' t_u£^pl! AjIaC- ^3 AiUtill <x_ujVl (jl AJaIjII (Jj-ajJJ 0 jljj (J-jlskj (J^l^ ^jaj 2 (Jl^uill ^3 

• J-^Vl <_gij (JjjVl - ^ -2 k J AAlll l JM' ^ ^gA 

.181 4-aij-all ^3 2 4Ajj_^1 0 jllj 2-^-^ <ja iJj-ajiii! ^aJ La £-a (Jjilil ^cjLiiil oA&j 

.A-ixjJa_jll aAA jAiaiaj ^l^jiil AjaLII ^SA tg_}3 ^aJJ ^LaAj AjjljJoj ^gA I 2 3 J 3 AJ 

A_Sjl_ *_a!I 3 _a 1 _S^LIajl 4_1juJo^]1 eAgJ ^luiSJ g.UaC-j L_Ji^UoaII^ ^ajlII i _ Ua*\ Cl)l_LaiVl ‘LyuJa^ll 

. oA^.^11 &AA 4 u/i^-fllt 

AJ J^^ill ^ 3 4_S\jiill A_iJ^jJall 4_x_u!iVl t 3^al j.*o‘iaV I L *8 1 J 0 t t- °jL»\' 3 ]^]| * J AaIxUaII C-S^LlaI! L SjJ-a jJ 

.^jjjjJall AjuoiVI (j-aL— oIa! ^3 4jUj-<aVl _JjA 4 ^gJj .^11 
3 AV aJS^aII ^gi Uao. 

diljj (J^LaC-VI (jl(_ 5 -ic> ojAlaH <JJjjJa]| AjuaiV^ 4 AijJjll ^J^UlLuiIj .^JaViM ^ajiL} 1 (JI^jaII ^ 

^■■4‘.v^") ta31l\l j fil^AJail ■kxxi^\ 3 I ^gij JuaLII (Jj-aJ c" .(jLaC-Vl ^jIVum*! V 

.»!jA-^allj 1 a‘ l j \ Vj! 

djlj *aV ' 3 I j 4_iJjjJall 4ji-ujVi 3 <al.x^a.Lal ^3 A x u^iVI ^_gJj .^J a 1*111 (Jj-ajJJ 3 (Jjl^'l (_ja 

. l*A 4 J 2 3 -nAjJ 3 II (J^LslIujIj .yiAl'lll • ^ij-aV 1 ~*kV 1 5 . jjJall (_JLa-a ^3 ^_j-aliAJ 1 3 a*^ 11 j A 1*1 ill 

3 -aL-a laVI <—1 (_ 3 l -aC ’'^l (_s^j cj *-^ 31 C 5 ^ Ajum^ 1 dll» U ^>11 2 )^ 'V^l'H 

^L-Sjjll Ajt 1V1 (j-alaj 4_iV 0 3 lu^a ^LaC-l ^3 V] f-l^lalJl d lllujV1 A^.ljj ~ N '(~- ^ \ ■ .lO*' ^g-ll 2 ‘ ^^‘‘' <1 

djUu_ 1 -a liiLaJ VV 3^1 3 I-AC.I ^gk ^.l^AailJ A^lil ClallaiVl A 2 k.ljJJ IaId (jIaC-VI ^11 V ^ill ^l^AaJlj 

. 3^1 (Jjl-aC. 1 ^g\\ 2 -^aj iS ^1 jfhx^J 1 J ^jJalV 1 f. JX>» 1 ' 3 -aL-alal 1 g ~i 8 aJ 
,<a\Jall ^Ju-tja ^SjJJ A^lc. Ai Ji^.ljjll ^gJlllljj . jAlll A-a^^Ol <3Uail 3 ^-aA ^ i»j ^.^jJall 


: 3 u^j-^l 

jA*A AaIj^I oijLuiVl (j-a lil l JliC- 1 Ivs ^jJaj A3 j 1 21 > <oll ^ JllMl oA^^ll £jlj 3 J 3 AJ 

(dlliu j^21 A qjia jj AjI 3JJ Ai!)l*Jlj oA^jll oA^J ^jjjLajll ‘Lajli 










A_1J jxja _1! AjjUa]l l$_i3 ^aJJ A-lacuia]! ^3 J ja aJI^-J -li-alj]' ^ij (jjj-ajll l—flAg-1 ’. 3 ^jj^aj 

lUioil *\M 1 g j\c- ^aJ A-al*Jl AilaJI £-a Iglijjliaj ^ljj| .1^.1 -lie- A_Lal£ AJiUa ^Jj 

CIiIjIjqII (_]£ ^3 a.1^1 jj-all j a-la.jll 
.(jiLSVI) (jiiiLaJI (jJJ AijlLall L_sJig_: IJIjjoJI 

4 dl\_ij_p£JYl ^—a_ a J 4 -^ > ^ c ' 4 AjJjjJall A .aJVlVl I (J-ajaJ Aj^)lLail ^jj-alic. 

.^cJI ...pLall (J^* 4 /k.^oqa\1 CLAjj_jj£lV^ (j}J^)ia 

A 1UJI o3 A ^3 ^aji) .aAW^a ^3 dlljliill ^3 l‘‘ l.W'i A_1 Isa. ^^)ia (JJ^A (Jl^uill 

• AaiVl O^A oJuli ^Jl (Jj-ajall A_i3 (JjliaJj dlljjjofUVI (Jli&jl Aij^Ja A_i3 ^oJajJ ^a-ujJ jlajL 

H+ cj^ jAj3 
((jiaii-L» pH) 



ATP 

Synthase 


6-» tj rt&Vi * JjSjj 

(^ijj-» pH) H+ 


ADP+Pi 


ATP 


f I j^aaJl ljIjLu^ ^ cliUjjl^U ljUjjj£IVI JlSlil AoJ] 

NADPH,H+ gtq UJJ ATP uaSj2 













ATP j_jij II A ' aK" A jil AiUaSI Jjjaj ljUJ] sJ^jll 

: jjjl-«HI 


: 1 

^) < Q'V'^' AjjliLa ^gJI <. flAgJ 

C_l—Dajj A —c_iAjj^*l,a\l o^)j,aA\l aJj£ ^j| ^Jj Aj^jliLaJI qa (Jj-ajlSl ^11 c. 1 (JI^joiI! 

. (_j-o Jal A-ba£ (JLaxHui! 

C_i\ <j£-aJ (j-a 1 ^tliy A^)^UI -j-9^Aj-a£ 1—jLui^. ciiljl (ja .^“iW 

<c-Luj 24 ^ "qj\a\W 4_2kjjjLa l-jLoi^. jl ^jjjILskll ^ dilil 

Aj^allll e.la (J^la ^^3 qa ^ 1 A-a^^Ul A-Lo£ l—jt >H~N ^JJ 

A ^Jn']* a^ 176.47 = 0.255 + 45 
oj- 4.03 =0.024 ^ 0.098 

^ 9 oy±& Ait-la i—(. .il-Wij o^j^a-ylt Ali£ ^j<o 1 ^-lajj (j| ^lliiluiVt djljLui^JI qa 

.(jjiillll £a Aj^jULa t fljjtjJa]| ^sUall iji^-alt ^gJI ^)JjaiJ Jl3 \aa AjjI _jA^UI 

^i Ac-Luj 24 oi-a ^3 A^tg"ua,at' Aj- a£ L_ll j.u^>. (j£-aJ 

ac.Lui 24/jj^jic- ^ 0.098 i ac.Luj 24 o-iall I Jaj-u^11 ajjuuIIj 

: ^Jtll\£ UuVl L_J Jaj-Ujii Afuullj 

A^U 24/jj^jlc. £ 1.5 =30 * 45 

. (jjjlL^JI ^ i. J ltg*nu,alt jj£ji*JI Aia£ ^ jjj£ Ja^ytj 

l__£>t-^. A-l-aJJ qa AjIc. (Jjj-a^ll ^IjII (Jj-a Ijjj]1£j]I £JjJal^a qa aHaI AiLjaj (j^-aJ 

I (J Aa-iJa^a]l Ajjj^^jI! Jaj^uill c3^J o^)J»a A \1 



Jajaj J ^ 


^tlj] 


Aj^aall Ajl^j 

AjI^j 

(OJ>. 


Aj jaail a 1 a 


0 )U-\H 

1^1 a\^U\ 


Aj )^"\W 

4*1 ! ill 

Jauj $ 

(Aft) 


0.044 

0.44 

0 

10 

200 

J*- 

3 

1 

0.013 

1.97 

0 

150 

3000 

ixujjla 

9 

2 

0.009 

1.36 

4.5 

150 

3000 

^ iQA 

19 

3 

0.006 

0.25 

105 

150 

3000 

J U 

90 

4 


!(Jj^. dlLajlaj-a ^IjHuil (J(j^ 1 O^H 

. 4 J 1 AjJ^all Aj-aLi. Aj^)aj ^3 laxu^ll -l 3 a!V«^J o^J-aaJi ^Ijjj J 

.^j-aj]l^ o^J-a^JI qa Axa^ A-a^iUI A_iLa^l! oAaII 

• o^lA^il ^ya A_ia£ ^lUjl ^11 (Jc- $ \\g**Ujj < ali Aj«a^ 






















: 2 

i A ujjjAaII 1 -jl jlV' (jc. i—fll-iikj AjIIj Ailk]! ^j£i Ljjj^JI j}^ jjj .\}<aVill ^lj (jjj^ull t—'Q^-i 

A_jjUa^I JjMj ^jlaul jj! a] (jl£ Ijjj£2I oIa t_iLaij^l .©.Ha-a ^j^Ja ^ A*/»U All^. ^^Aj 

Jl ^ .all lAA (j»a ^g-ljVl o-l^._jll ^3 191 A^jj^all i-alr^-a ^3 A.^.jJ-a^all JjjUl-a ^ail-xll Ajj^-axxVl 

^ajJa j AjjLuj C. Al^a j j.^, (jc. o^Jc. ^JaJa^J ^** 1 ^ jLajj j a^)AUall AjjjI^)^1 .IiaIIaII c. flAg.i 1 Jljjaill 

ATP Synthase ^jjyi j yJ j^jVl qujjJI 



_}j£^pll (ja^C- daljjJj^llI JLk.lV A.k.iJa.a^ Ja*J1 jA _jj.l (jl ^_gij Jx^aj ’. 2 Jljxxill ^3 

j A (jJJjj ill (jl (_^1 .»jx^all (j-a AlUJJ oAA ^ Aaluii AiUa l. lU-a'lJ JLk.lV! ILa j . jj£ jjl! Clll^V 

. Ajjjx>a\' A^Uallj JajU dAjjJj^)Jll AjkjJa-a 
(j-a A-a^liiil ^UjjSlVl (Jliiluil yayl (jl£ (jx9 nil ^3 (j^au^Vl ^)3jJ (jl (J^j-ta^ll ^ij S Llgj 3 Jljxiill 

<_£.!_11 H + j—^_3 iLil^l ^ (. jn*nj Jl&jV! l^A 4 A u»qnll AixuL»21 yp IgJtaljlj Axaj^V! CiUil^all 

Vlj <■ > lUnj V tdlll m^V 1 A -^1^11 (jjAi Aj^)aull ^ <2 j 1»^1 • ATP <.. 1 jjl (J-a*OjoiJ 

.(joau^Vl j3jJ ATP 

(jV (ATP) (JLajLLaijU AiAiill A^Llal! ^-Lii! AjftilS ^3 (j»4n\l A-iuG Laijj _J■ftp'll' Ajjolj j/ AjIaxII aAA ! 4 (Jljojill 
j —<_g— a (3 j — s (jjj —Vj ATP ATP Synthase ^j^yi Jl• «»i *> i l i. ilWn V j-aaJiil 

.CjU jjj^jJI 

. (jtiQnll (ATP) JLa*HujjU aLUII AsUall ^l^ij j^l Axujj AjLaxll oJlA (jlj tiilji 







AjjlaJI Amll (Jji La ^Sft AiiUali Jjjaj : AjJLill 




: 1 Ao" 

J*- o^ljl^V Ijlaj <SUallj L5 ic- L_£j>» jAj (cLilLiil! .lu ja!£ jAj) LlilLoill lLl)\j ATP 

.Aaltc. AiUa dlb 

.AjjLtajfill jj * u^"' .lie. AiUail AajI a&\\ <sUall 

ATP dAjJ^^ ^A o^)_jj-a ^a!j L_fijUaj]| *bV (_J-4*Jx*jj AiiUail ^Aj (JLa*Jjol)U aAAs A^Ua 

Aj~n\I ‘LcJajVl £luigL ollc. jAj jlC- 3jfi ^ 


:2 ^>j jaIII 

A.^.j!iLa (J^ c>“^J LS"^ 


iC. 

Ajjj^yi AaIa 

(Jb*iuL)U aLIS <5Ua AjjlxajSlI AaUall (Jj-Li 

f.lj.^-Ll! <t ■ -^' j_Jc. j_g j")-y") V 

AjjIoajS Aalla Ajj ^jAoJI filial! (J j_aj 

<•■ 1 j * -L* A \1 f*i\ » ~'l ,^i\l ^ \r- j'\~^'\ 


(j*ti\“\W 

jaHI) 

^ fJJ 

AjJlc- AiUa ^ijj 
Lj^LaJl ^laa.<a ^ /l,Hj 

AjjI c_aj^lall ^ ^jj 

AjJaiaa-o AiiUa £tii) 

Lj^LaJI jia*J dlljjl£]l •jJaaj ^l,Kj 


ADP 

ATP 

dilikuaJI ^jIjj 

AiiUailj Ajic. oA^Jj AJajlj 

dlliu^l (jj 

Asl^allj ^jjluc. (jiiiajl j 


: 3 

LK>“ 

ILa 

-1 

Iki 

-2 

^ 1-^x^-a 

-3 


-4 















: 4 (jj^i 

0^)1 _j ^ (jV Ia^jIj j^JI (jl^ Lal£ AiUail aAA aIa^jjj ^ajaiaJl a^jl^j^ Aa^J^A ^ic. AsUa C_S^)*-a ^aJLJ — 1 

«^-iLkjtill i j^ a in\ l i ^a. ^ 37 ^ ^^ 11 u a^jL pin*v\ i 

A _jLlii A-j^j^jJa_ II L-jUaij_ ujVI ©^)&Lla ^^Ic- AJaSL^-ail A_U*iLujI ATP ^Sl A )U^a» \l LOldJI ^Tl Vi ~~2 

.Ajju-axll aJUjoiII (Jajj A jjYiII 

jdll •vll ^k£k ^ .^jjjj^jjll <■ t n^ JJj ARN c-tdi Aj-atd, (_£^)j^)da A-a^,jj]|j ^LuiduNI ©-Ljl AsUoll _^}SjJ — 3 
.<Jlmj <LuiLuj Aj*n,aVI ^jiaLaV^I j ARN ^] dll ^jj jjjll (Jjj Vil o AjAa*. Jajl jj ^jj 

: Ldadl jlaJI 

. L- 1*1^11 jl duJ^VI Afdui dl^all dll£^a-a (JLftaduil A-Laljll Aj^ jJ ^aJJ 

1^3^)_<-a ^aJ_J ^_Illl AJlLla]lj ^.lAill ^jC- Idol ajj~vI ^Jj (J^AJ ^j]l A3Ua]l (jjJ <j^jljjll ^Ac- ^-Lo dlaJI 

. ^-Q^lll ^JjJaJtil AaLuiiil Lgda Aj-ald C_fijUa^ll $-IaI 

; J& dl^lll ^»-<aljc- 

. lia^J A^jall Aj AaLaull A_ulA*JI A"i,aj3 ^Jj AildaVL A_l3 Aj^l^aJI dll^)*_uAlj plAiil 

3a» x>a\j ^jial^alj ^jfLuAI ^jial^ol cAUa (jC- ^djj A3 Loj ^3 ©Alj^jll SaIc. (_£A^J (j_jljdil lAA (S* 

. L-liall j (jJjl _jdl! J 

... ^aAll ^3J AjAjmII ©. jj»u ^j-al _j-al ^ inun La-a AA3 jl 

: dl jAill _jLd jj 


(c-jUi]| ^ JJC- ^jjVI 5^aj^») ^N^ll g^dj : 1 <jjjaS 



: 2 

ud—J J lU=^I daljld (_3^>all ^jV q ^ <.)Jt.jJaj (_gjj yj^)dil C VlgJ 

.(juVnll J ^jdall (.- n^jail ^ AbauSLftll i _fijt*-all 

jj^“' j ^4 i-n_ j-all ^aJ—all^ ^lladall >>i^VI _jjjdlll ^^Ic. Aj-olill o^)A3 ^jl n^al (Jl^xull t-. ,SAg-l — 1 

dj jl£ IaU (jJ•> *I ^■liijj ^jj^JudVI dlLdll frl^l *ul ^1 .(Aj]Loi]I ^a-iill^ ^llg'nnoll 

iAHa £ ^g-Adlj l_J J I ^jl 1 3—a'q ill Alla 1 La j ^)i*-ail ^jLluJ ^UaLall j •n »u^V I ^jljJjLuda ^jljXa^ll 

l<all )y L i. i \\g“nu^\l ^jj ~n *ti^V I ^jAaJ^Jtlill AJailJ 
















il t'j—A ^_4\"l~*k,a ©Aii (jLiilaJJ (J-hauJI djljLlij (JJall dlljLlj 4<a ^^)Ja ^3 (Jl^-uill ^3 — 2 

(jt_ 3 l 6 \\-\ \ . 4 _lLaC- ^gic. LAui La^» 4 jL 3 J^)-a]l ©©.LjaVh dAji-li 


.(jjiAiuill CjIjLuI AaiJb ^.Whall Ajaj La'uj (Jiall dlljlp] Ajju Ja^Jlj 

. ^jji ^jj^a ^glc. JalLjjVlj ^WlJ qa ^JJ oAkill AjA^J — 3 

(jP\ _Lajl ^aJ_3 ^g,)n» J La-a 4 Vnj La-a jj£I (jjA-ui^Vl ^Ug'utij A3 Clst-liM (jl oliliV^ Cllii *- a ^g-J 

Ia=» <._ai*_iJail ©.^g3 jl (Jjill ^3 LaA-uil o^jAUall ©AA l.W'ij . 4 _a1Luj i 

; 3 cjjjaj 

. ILLui La.g_U.MljA Ali-aJ jjjill Jaiiidil J ^jjJali L-U^jaII ^gluLaC. jjj JaJj ^a£ jjj-aj]l C-flAgJ 

jSui jLa jA j jj-> * >i^V' C^l^Auil ^aJJ ^Uall ^gi I jl ^■lTn>«Vl ^gJI Ap-aLlI (_pa.\ikJ ^WlJ (JjLaJ j* — 1 

. ^ma-Lall jAal,4i>j| 

<jV (_£Al*JI jj-Niui^V' jj ^ijjj I <a nj A.W*n V <jV £uLall Q}y xm£VI jAaU-’t ‘iVI jaliuL) o^LAaVl ^3 — 2 

.^jjJall A \\aC- ^g3 jj~N wi^Vl JpUajl jjjla jC. JaxMjll j^ ©AjAaJj ^aJJ 

(_£ J^l o ja ^Uall ^ ~3 


*tk^l L_AJ Jj-£3J 


A^cuLLa Ja jju i 

A^jLoJ! 4-ujjaaJI JajjJlII qm± j 

183 

JK 

Ji 2 1 Oi>«J 

201 

3 tj* 2 AijjjJI j 2 g,* 4 ‘'jjjj 

jjUjJI yi Uai 

202 

1 JI^aII j-a 2 £jU jjjaj 

3 ui>" 

203 

1 JUA <> 2 SlkjJI (P! JjAJ A pJJ 

pj- 4 (io-u 

203 

4j.a n lIiaj 

cr“ f“ 

225 

jjSjlc JjU* + (l) Aa^J 

JjSjlc J_jli-a + jjJljA Aa*jj 

225 

jjSjic +(<-e) Aluij 

jjljlc Jjla-i + y-lljAV Aulj 

225 


(JjjaiJ) j-ia-w (ji p>i 

1 

233 


























^JLLu^I] JaLuaii:! j$\ 


UU 


:1 Jjj-oIII 

^gic. l)-*'®-® lall — 1 

. ^JaiLail j 

<Xuul\j ^Jallillj 4jjl£^2l — 2 

Lol£ Ia^aC. i* IJ'S dl3^)]l 

4_La Ij^ailijl 

^ jjj Ai l A Vu l l n^ ' ^j**'\l -3 

• 4-ptxJl jA A-B ^jaLoll 

AB ^±^-1a11 4jLujj — 4 

Ja^_Ail e^gJa (j-o i j^.La]| ^ Wia\Ij 

ja u^yi icr -iLVi 

■la j~^a\I |> jjiJ^jLiJaJ C n^>. ^jjiJ^)L»Jalill 

^uJ^jLjaj £-a Aj^jlLailj o^±& ^ 

J] I^a ^j*jj «GLAPAGOS » s j$Ja 

•j^ 1 

:2 

^jJC-j c^IajoJI aAjAs a^Jall £ya CIjIjjjjj^II ^jIjI j&r~ 1 

. <1aI£j dlAx*ill o^A la\l (jC. o.^jar21 CllljjjbU^)]l (jjSijj *'4 aI£ 

_^aC- djlj o^Jall <j-a C1 Ajjjjj^) 1I _J-® C ’ l —4^ Q^)g Jail ^jC- 0.1) * }\\ dlljjxu^)!! (jj£u — 2 

-3 



•O'O^ -JJ-J 1 * £-*® -l**)^*®^ £*13 £-uijj cs^ 1 ls^" ^- c 0-9" a ^ jIjVI l A l)*^ -1 4 




































:3 


. .‘.i' A a t 1— » \ \ t _ \ ^ ■ n ^ ^ ^ lit \ y\ ^ '*'» ' 4 < li < -v ^ l-i i ,i j) ^Hjl^^^ail ^jl ^ uijli'i [ ‘]_-^ 1a^l li i t J 

. ^jJai^_La (_]^joU AjjUall L_J^ujj (_j^Lol n»*r~2 


. jj-\^ll AaisU X jj-n- \t =(_£^l^pjt 

. 4 -Ja.ia^a Jojojj dll^gJall “^a/Jalj 0.06 (j-a ^ 4^1 (_£jl^)aJI (3^*^ l$-l 3 ^jjfLl (j^-aVl — 3 

.^j^ajiil (^Llla ^ “^/Jalj 0.06 (j-a (3^““-^ W 3 UJ^ 45^ l£^V) — 4 


^^all <jc. ^jujjj j <OjJajVl o^uiall ^^g-iJajYl (_£jl^)aJt (3^*^ AjajiLujV! 

.(jjij^llj o^jjoiall ^9 AjculaII ^jj-alaatil v i Kq“l C- ^tllLiJI J^j (j-° _jj~s 1.^1 \1 


(iat j^AjjuIaJI 43lkll 

fl£/la!\j) 4j» a!a!\ AJiUaJI 

C^) ^ 


3150xl0 9 

1700 

10 s *4.5 

A-ljlSJI S jJoiJI 

1200x10 s 

300 

10 s *4 

A.jIIjAaII 6 JAJ ,till 

21600x10 s 

30 

10 s *920 


0 

0 

10 s *180 

Sljill 

10 12 *36.45 

lat jib 4 jujLa 11 jjUalil dl£ij QC- AaxiUl 4ul£j| Ailkll 

10 12 x 62.4 

iJSJ) isUai 


:4<JjjaU1 

I^^Ja Uj ^ Vnull f \.SjVl Jla4 


^ . laj-k -a £ ji :(2) AjJaa^-Q Ja^j o j$Ja I (1) 

•C£J=H (3-^ : (4) A aJ a a a ^ a SjJi9 l(3) 

.<li.lj-u Jalij :(6) <Luilu i :(5) 

• (J-ajC- Ailala :(8) c£jic- : (7) 

*lA^ <3^ : (9) 

Aajjj£all ^4^jl (jail ^-InjJaVi ^wj !^ui^)]l ^jl_jjc- 

:5 


<aJaa^-o Ja-ujj o^j^Ja I ^2) 

(_g J)“uM<Q. :(4) 

<a^. j* A_ujaJalaiua ’(6^ 




A_ujILo 1I ^XLuaJalax^ll ^ W * 1 <a 
A_ujaialax-ai] (_g_jj*uq'i Wu 

• ^ 'I' ■' A Wilt 1-i t '• ^ 


( 3 ) 

( 5 ) 

( 7 ) 


















..Ulln 5-.■ H-.» 



jVt SjSJI <Llu :2 sJajJI 

lwJ- 

( _ g ic. Rj Lj Sj Pdjtaj-ail — 1 

.^jii 

^9 • AJaa-a Aj]I 3^3^ 

15 21 

^jC- ja S^)LaJ (Jj-aSJ ^ill AiLjui l ' 

3646.5 



lSj 3 

dujl^aJI j: 


. Ij 1 0 1 5 • j-a A-)aa^a S dAa^j-all (J.j -'**' 3 j c> j _ 3 

:20iJ^' 

^ (P) Ajljjjll CjUjJI 4 ^_>u: -2 

.15 /(JS 5.71 5 j 1 

a]' ^5 (P) As^^xu ~3 

4j3 

15/<JS 5.55 :yJk 3U^I ^ 
.iy<J£3.14j 
. 15/^153.83j 15/jJS5.6 
(jl 3 j 2 (j^ (j^fjj —4 

(J. -^~ 5. X. ..11 5_i]| j^l 

» J. r. l \''„\\ 551 Jp^]l > J>51 (Jj3 

. >i... J-lij La^jc. Ig’ic.^ai ^Jja .551 ll ^o]| ^jlj 4 j .. _j^a 

:30d>“^' 

j j-. . j j4 . ^.i LojLujI <51^0 j j-. . jjjjli _0J (_>al Ailaia ^laj — 1 

. . .a' LmLoi i A15 a a ^ ‘Uwaa^. j, j A ■ .-1 4 1 , 515 Calais J ‘ 1 IjJ j 'J jj.'ll j A15 a ^ Aj^fali 

. dil^LAI ja ■ ^ ‘ ^ ^ .i il *<» \\ ^ A \ ^ -v.' < i\ 3 a ‘ 

. dnjl^c. ^jc. ajLc- |i| — 2 

^j.lJ^JJ (jC- ojljC. (_.ClAjU (jc. ejUc. (s-i) 

.A^j-uldLa C. dAj^j-u^ ^juildla d-sL^j-u^) 3J*^3I ^a 2 AjlaJl Jaa. ^j_ia_k-aJ 

.^Jaia-all JLa-all ^2 AiLaC- (j-a (_£ jlii]l i^\ ~y <a\i ^2 ^A j^aC. U Aaa^lj — 1 



























(jl (J1 *\a\\ ~ I 

(jC- SjUc. Una.lV \ j-all 

i '* <-v% s . -v. ~' 1 ^ ' A ^ ■ ,'l s,'\ s, \e\ i ** < 1 \ j 

. dlUJ j <Jj a ^UaAjVl 

dujl^C. (jc. ©jliC- ^-Uakjyi 

i** i l i ii^ | A <V*^. n V A w n \ \ 1 ^ A \ ^ 

dlaJ Jlaj Laiu jjJl£U AjLuullj dujl jc. j <£jjiLalo dlUjjjJjj L_iDU Ajudllj <1 jVi-a jji^aj dnjl JC. 4<£ojjLxLa 

. j i—iivij IaiIj^joi] (jx (j£ ^ dujj^jjjj ^Uaijyi 

(jliLa ^JaAn-all (JLa-ftll dlSi ^(J1 ~\ a \\ t4<a*»i dll^a 10—J (_£jlii]l (JLa-oJl <.-4<a»*i — 2 

• l^ic-Ljajl (J 17 ><a\l jnnj LajjJ A-ljJa^Vi 6^)4aia]l 


<jl Jn*QU — L_J 





^j3Ll\ tdli j djUjlLui<aIl (_j-G <c. a-o.~^.-Q (j-a ^-akll (_jJaU (jl dAjin_iUI (jjjj — 1 


. <1V «^J AUl Afir ^UJ 

(3^1 JJJ l*lj~s ^-aill Ajx^'jVI $J^i! Aall^AA ^_jLui* AjLujJ Aj| JasOU — 2 

. J-Sll Jib VS _1 1! ^a o^jVI c^d ^ 2900 ^ VS VP _J ^Udl j^l 

• duJjJUjAJ iS jJaj)i\ duij^jjjull (JALj dlljU dlljUSI (JjULl — 3 



^akl! dJaU ^ ^JaLa — 4 


•(l?j^' 'j^') 3 

•(ij- 1 ^) “9 


:6(1ijjaUI 

. ^• ■-> jVI 0 j^'.’i *ulkla]l *Llu]| j]' — 1 

:cjUlull -2 


.(jAui y.fij.J'^'j ~2 

■ (^ ^-Uaijl) ~5 

.(Uilail il Jill) -8 


.(jji^jkill)-! 


(JUJjll) 4 
■((jWJ ^Uaail) —7 


































4j AJsjjjjsJI uULJIj JaLuall :3S4 ajI1 

OiJ -wll 


:1 


~3 4<Jjli e^jaiS ~2i A-iL-i^q o^jaS .—1 . 1^jji ^ 200 (j-®3^ 
•L>^^ — 3 .(—IjlSj — 2 .ojli — 1 • •‘^ ^ 300 (j-ajil 



~3^4 'Jart.a S^juia ■ 

24 -ukl^ o^ja 1 . 14^1 a 1 00 0 ^ 3 ^ 


•o^j jj _ 5 . 

^iU= - 4 

AjjlS O^JjalS — 3- 

4 jA-ij-s o "bju>± -2 • 

(j^u jj -1 .: (_>* j» 0 (>» jll 

•L>^ _>? “ 6 . 

“ 5 - 

Clij - 4 



:2 



.AaaUa AjjI^ 0^^)4015 = ~ 1 


.^Uall (_>uj^>J = B 

. 4_i-ajlc. AjiaJ^-a o^uiS = C 

.<.l5lUa.ll AjjUII o^iai! R2 £$4 J AjsUall Ajjliil o^aiall ^Jajai ^Ic- R1 — 2 
i<jjLftC-La <A^c. ^ ^Vnl LaC*Lall A* ^sUall ^)Lg.^aj' jjj R2 6 R 1 (J^um ~3 

.^jj£l^)j ^Jajaill 4_La ^3^ j o_ i )j«ia]! ^5 4_1« 

. 4 R 2 4 R 1 4_La (JSjoU LaC-Lall — 4 

.dujjjjjjljc-=R2 .dujj^jI=Rl -5 

:3 

■4 4 5 42 43 <1: l_jjjjj —1 

.3 42:^c.lfill -2 

.5(_W J-a " 

. 4 * **aMI 3 ^^^° 

.dlijjJjjJJ 4j^)jlc> 4<-loljt-J :(2) <jC- A^jUll Jj^-j-all -3 

. dn^ Lax-La :(4) (jC- _jj.%^11 _ 

.(Ja. J) jL 4dujjj^ji :(5) (jC- jjau-al! — 

Lln^.ji£j 4 J 5 JJI 4"ntijt>i :( 5 ) (jc> 4-^131 — 

: JUJ1 2ojb a£^ aIIJ •ttiydl -4 

. ac.l_u]| ^Ac. (Jjj :dulJJaVl <lwiLaJ — 
. Al ^ \c. Jaj I 4**n* 4 jiijn 

:4 £fct>"2A 

. ^Uall £• jUl 4 -IaJ — 2. ^AUall £■jlll — 2 

(_JfLujj — 4. ^sUall ^^111 C5^-3^ .3$ x^Vli ~3 

(^sOall (_£ j^luiA ^Ac- ^Lbailjll ^)j)-\ i.«n\l >tn 4 









:5 

• u'l ^ ji L5^ c ' J cJ~>J> AilaLo — 1 

.AjCC-Lall aA^^aII ^Ic. j]| dlljUll cdlJJjCilJ t A^ll dlljUll jj.x^ (J^J — 2 

. A-jA^L-adil aA^^)a]| LT^ 1 '' ' -"^ ^ ja^-^a (J^j 
.^jSaial! jji^a j±Ai ^^all A_u^1a]| gjlijill j dA3all (_£jtS <—jjliaj J cs^” 4-^Vl ~3 

A_1J^Iaa1I aLUI ^jj^n ~4 

•cC^' - 

. ^^ALa^Vl C-9^-5 LfU-jS^^ ^.jiil (JJJ (J^uUaII (jia_^Jl Jji*y * A-JJ^jlfiJ — 
^£-a ojls aAjaa ^^Jj^jVI ^jiil (j-° ^3^ ^'nMIj Aja-Aj-oJ — 

.^j^\ _jj 3I 3-^-^ A&SU11 A_nlVl Almlmil (j-a ^3^ < ^^l-*-' a il A^uL-uil ^)n»'i — 5 

:6qija^\ 

(Jj-^l-^j $-l-i3l L$ 3 Lt ~ u ‘ ,Q LT^ ^y^-^ *^ll 3^‘~‘ 1 ’' Aail I^jl1 

:oUUl!-2 

.AaJaoa^a -la-i-uj S^)gJa — 2 . ^Ai^Lui Jallj^ Ajjl^^J _j3^ _ 1 

. (_)-a_^iil AqJaiA ~4 . ^Uail £ jill jl£jJ _ 3 

.1^3^. J g ^U (jjij JJ ~6 £"j] “5 

. ^..1.4x31 ^jjjj^ll — 8 . ^)g j^i\a Aj-oa ^jjij__)j — J 

. (J-a^Jl CjIjLjj “10 • — 9 

. jJJjjl ^)iil J dl}3^'^'^ I ’ (_)-ajitil (j^lal-iA (_£ jIjxi-q (_gic. A-Lujlajl ^j^x-all _ 1 

. dujj j^)jl*il c (jjJali* (_£ jiLoixi Aiujlali j_pjxa]! — 2 

:5 

. A }Ja j'N a Jajxjj dll^^Jall <_ gj^iuisQ LaC.L3l 3^ J “^ A_lll I (jl^jjjtil 
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